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Whatever the aerial or frequency there 
is a BICC cellular-polythene Downlead to suit 
every television requirement 

These cables are made under strict 
process quality control. Yet they are low in cost, 
providing the most economical method of ensuring 
high quality performance 

Publication No. 357 gives further technical 


details May we send you a copy? 


downleads 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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This sturdy multi-range test meter is 


remarkable for the wide range of test 
facilities which have been so neatly 
incorporated. Full advantage has been 
taken of printed resistor techniques 


to produce a compact instrument of 
low weight. 


i $ 
Printed resistance ponel ——aw — 
for universal meter shunt. and au. ry 


enclosed to give that used in the famous ot 
protection egeinst Meter. Eighteen fixed silv 
the infiltration plated contacts embedded ina 
of dust. ring of high-grade moulding 
material are swept by a double 
contact rotor arm. 


Meter movement is Robust range switch similar to 


Regd. Trade Mork, 


Size: S§ x 34 x 14 inches. 
Weighe: | ib. aporox. 


7 D.c. Voltage Ranges: 0-1,000 Vv. 


Sensitivity: 
10,0009/V on D.C. 


voltage ranges. 
5 AC. Voltage Ranges: 0-1,000 v., 1.0000/¥ on A.C, 


voltage ranges. 


ae le val D.c 

% oO scale value on D.C. 

5 0c. currence Ranges: 0-1A, 4% of full scale cules on A.C, 
For a small additional charge, i 

2 Resistance Ranges: 0-20,0000. 


can be Supplied to @ higher degree of 
2Ma. ; octuracy. 


Ust Price: 


19 Ranges - Single Knob Control - £9: 10s. 
Complete with test leads and clips, 
® Write for fully descriptive leafet. Leather case if required 32/6, 


AVO Ltd. AVOCET HOUSE * 92-96 VAUXHALL BRIDGE ROAD - LONDON - $.w.1. 


ViCtoria 3404 (/2 lines) 
A 
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A VALVE VOLTMETER 


With these 
OUTSTANDING FEATURES 
EXTREME SENSITIVITY 


accurate measurements are possible 
down to 100uV. 


WIDE VOLTAGE RANGES 
ImV. to 300 volts F.S.D 


WIDE FREQUENCY RANGE 
1Sc/s to 4.5Mc/s 


METER SCALE CALIBRATED 
IN VOLTS AND dB 


CAN BE USED AS A NULL 
DETECTOR AND INDICATOR 
from 10¢/s to 1OMc/s 


CAN BE USED AS AN 
AMPLIFIER FROM 10c/stol0Mc's 


INCORPORATES ITS OWN 
H.T. STABILIZER 


SMALL COMPACT SIZE 
& ROBUST CONSTRUCTION 


at this price 
£50 nett in UK 


(including very low capac’ty screened lead 
and probe) 


with this backing . 
Behind this, the most modern inst 

sphere, ts that specialist inst mtation sk Size 43° x 74" x 62’. 
and experience which has es 1 for Weight Tib 


“ Advance “ products a reputat 


none throughout 


to-the-minute factor 1ault ths 

atest addition to the world i ; dvante 

range of instruments COMPONENTS LIMITED 
Tech letails 7 eafier I 

Full Technica y INSTRUMENTS DIVISION | 


ROEBUCK ROAD + HAINAULT + MFORD + ESSEX TELEPHONE : HAINAULT 4644 


The most advanced 
voltage reference 
tube 
in the world... 

the NEW 


Mullard 83A1 


For technical details of the 83A1 fill in and post this ane 


, 9 ‘ 
BES tose) ngnecmesriream @ Send me technical details 
Saas poe was: § of the Voltage ° Reter e Tube 83A1 
Ea as 
3 ’ * 
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from 
all angles... this isa fine loudspeaker 


Duplex design Dust-excluding construction 
. Full range reproduction Lew fund i 
%& Purpose-built tweeter Smooth cross-over 

Heavy duty woofer Replaceable cone 


VITAVOXt==2 == 


DU120 DUPLEX COAXIAL FULL RANGE LOUDSPEAKER 
Price £19. 10s. Od. 
Viravox Limirep + Westmoreland Road, London, N.W.9 * Telephone: COLindale 8671 


NOVEMBER, 1959 WrreLess Wori_p 


waiceraal caunter timer 


Transistorized 


UNIVERSAL 


COUNTER 


TIMER 


This fully transistorized portable equipment pro- 
vides for a wide range of time and frequency 
measurement as well as facilities for counting, 
frequency division and the provision of standard 
frequencies. The facilities available are briefly listed 
below: 


Frequency Measurement 


Random Countin 
9 TIME/UNIT EVENT (1 LINE): For the measurement 


of the time interval between two occurrences In a 

continuously varying electrical function in the 

range 3usec to 1sec. The time for 1, 10 or 100 
Frequency Division such events can be measured. 


TIME/UNIT EVENT (2 LINE): For time measurement 
in range 1psec to 2777hrs. of any interval defined 
by a positive or negative going pulse in any 


Time Measurement combination. 


EVENTS/UNIT TIME: For frequency measurement 

in range 30c/s to 1Mc/s over period of 0-001, 0-01, 
Frequency Standard 0-1, 1 or 10secs. Crystal accuracy +2 parts in 

10°/week. For mains or 12Vd.c. operation. 


Full technical specification available on request. 


RANK CINTEL LIMITED 


Bcawret | WORSLEY BRIDGE ROAD . LONDON - SE26 


HITHER GREEN 4600 


Sales and Servicing Agents: Atkins, Robertson & Whiteford Lid. Industrial Estate, Thornliebank, Glasgow ; 
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16 ; Hawnt & Co. Lid., 59 Moor St., Birmingham, 4. 
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% $.8.B.,6.W., 0.8.8. or F.8.K.—2.5 to 25 Mc/s 


Easily coupled to existing 300-500 
watt transmitter 


x Fully-automatic tuning, rapid channel-changing 


* Remote control facilities 


The Racal TA.84 Linear Amplifier 


is ideal for long-distance ground-air links, marine shore 
stations, meteorological stations, fixed and semi-mobile 
military uses, national security networks and medium- 
distance R/T circuits—indeed for nearly all radio links. It 


gives a power amplification of at least 10 times with an R.F. 


output of 5 kW P.E.P. from an R.F. input of 500 W or 3 kW 


R.M.S. Its simplicity of operation and tuning accuracy 
demand little or no skilled attention in the transmitting 
station. It is designed to comply fully with Joint-Services 
Specification K.114 (Protected Ground Equipment), soundly 
constructed and fit for the most adverse climatic and operat- 


ing conditions. Full specifications and details on request. 


RACAL 


RACAL 


LIMITED 


WESTERN ROAD, BRACKNELL, BERKS, ENGLAND Tel.: Bracknell 941 'Grams/Cables: RACAL BRACKNELL BERKS 
Overseas agents in most territories & 
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300 Popular Models 
(1958-1959) 
in 1 VOLUME 


RADIO 
ELEMIS 
SERIA In response to the heavy demand 

\ more copies of Newnes latest 
=== volume have now been printed. 
It contains the circuits, component 
and chassis layout diagrams for 300 
popular Models—672 pages of invaluable data. 


672 TELEVISION, RADIO, RECORD 


AND TAPE SERVICING DATA— 
PAGES Alba, Argosy, Berec, Beethoven, 
Bush, Champion, Collaro, Cos- 
OF gg Decca, Defiant, 
-A.R., Eddystone, Ekco, Ever 
WANTED Ready, Ferguson, Ferranti, 
DATA G.E.C., Grundig, H.M.V., Invicta, 
K-B., McMichael, Marconiphone, 
Masteradio, Murphy, Pageant, 
Pam, Perdio, Peto Scott, Philco, P ilips, 
Pilot, Portadyne, Pye, Pye Telecommuni- 
cations, Raymond, Regentone, R&.G.D., 
Roberts’ Radio, Sobell, Spencer - West, 
Stella, Ultra, Vidor, Walter. 


RECENT DEVELOPMENTS 
Sections include: Picture Tube Repair, Car Radio 
Interference Suppression, Valve and Picture Tube 
Data, Heater Ratings, Base Connections, 
Equivalents. 


a 


~ EXAMINE EITHER- 


FREE 
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NEWNES 


RADIO & 
TELEVISION 


SERVICING DATA Pre-1953 up to 1959 


Over 


COMPLETE LIBRARY OF 
7 VOLUMES 


a” 


Includes the 300 models 
in the volume on left 


Here you have Newnes Complete Servic- 
ing Library—early popular models to 
1959—almost every set you will ever be 
called upon to service. This data is, as 
you know, absolutely invaluable. It is 
worth its weight in gold for years on end— 
helping you to increase your income by 
quicker servicing. 


TELEVISION, RADIO, RECORD 
AND TAPE SERVICING DATA— 


Ace, Alba, Ambassador, Argosy, Arm- 
strong, Baird, Banner, thoven, 
Berec, Brayhead, Bush, Champion, 
Collaro, Cossor, Cyidon, Decca, Defiant, 
E.A.R., Eddystone, Ekco, E.M.1., English 
Electric, Ever Ready, Ferguson, Fer- 
ranti, G.E.C., Grundig, H.M.V., Invicta, 
K-B, McCarthy, McMichael, Marconi- 
phone, Masteradio, Motorola, Murphy, 
Pageant, Pam, Perdio, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Pye, 
Pye Telecommunications, Radiomobile, 
Rainbow, Raymond, Regentone, R.G.D., 
Roberts’ Radio, Sobell, Spencer-West, 
Stella, Strad, Ultra, Valradio, Vidor, 
Walter, Webcor, White-lbbotson. 


Also — Large Fold-out Charts — TV Trouble 
Tracing ; ervicing VHF/FM and AM/FM 
receivers :; Servicing Printed Circuit Equip- 
ment; Servicin ransistorised Equipment. 
Data on — Colour Codes, Valves and Picture Tubes, 
Medium and Long Wave Broadcasting Station 
Wavelengths, TV on VHF /FM Stations and Channels 


,300 Models 


RADIO wd 
=== WA 
ADK) SEY 


RADI ANP | = 
yruuvne’ | & 
SERVIC) 2 


circuits and 
diagrams 


4,150 


PAGES 


2 YEARS’ FREE POSTAL ADVISORY SERVICE 


FOR 7 DAYS 


Oo BUY 


See overleat formore details and 
REPLY-arp rorna FOR POSTING 


WITHOUT OBLIGATION T 
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NEWNES 


Radio & T.V. Servicing 


SEND TO-DAY FOR 
FREE EXAMINATION 


Place tick against your choice 


Radio and Television Servicing 
1958-1959 Models 


SINGLE VOLUME 


12/6 Deposit. 4 monthly payments of 
Paying 52/6 in all. Cash price in 8 days 


Radio and Television Servicing 
Pre-1953 to 1959 Motels 


SEVEN VOLUMES 


10/-Deposit. 15 monthly payments of 13/-. Pay- 
img £11/15s. in all: Cash orice in 3 days £11/3 


Please send me the book or books I have selected, with- 
out obligation to purchase. I will either return the 

or ks in 8 days or send the deposit 8 days after 
delivery, then the monthly subscriptions as set out 
above, until the total subscription price of the book or 
books I have selected has been paid. 


Mr., Mrs., Miss 
Address .... 


rick (V) where applicable 


ma] 


PAGE 


Occupation 


Your Signature 


Lodging Address | 


FOLD ALONG HERE 


THIS 


HOW TO FOLD 


1. Complete the form 
above. 


5 
§ 
3 
_ 
R 
5 
‘ 
R 
z 


2. Detach complete page 
and fold across at (A), 
turning top half down- 
wards out of sight. 


1129 


wWw.c.99 


3. Next, fold at (B) and 
(C) and tuck (C) into (B) 
so that Reply-paid por- 
tion with NEWNES’ ad- 
dress is shown. 


FINALLY 
POST 
QUICKLY! 


BUSINESS REPLY FOLDER 
Licence No. W.C. 
15-17 LONG ACRE, 
(C) FOLD ALONG HERE 


GEORGE NEWNES LIMITED, 
LONDON, 


Postage 
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‘rhe F"erranti 
= DIGIT VOLT ME 'ITE: EF 


rype Dioli 


The need for instruments capable of measuring 
voltages with a high degree of accuracy and with a fast 
reading time has long been apparent. The Ferranti 3 digit 
voltmeter has been developed to meet this requirement. 
The advantages of this precision instrument will undoubt- 
edly prove attractive to those engaged in the fields of 
automatic testing and monitoring, analogue to digital 
conversion, calibration of moving pointer instruments and 
many similar applications. 


Special Features 


Automatic Ranging and Polarity 
High Accuracy and Resolution 
Fast Reading Time 

Complete Reliability 


SPECIFICATION 


Display Three digit plus automatic polarity indication 
and automatic decimal placement. 


D.C. Volts in 3 ranges 
Automatic 0.01 — 9.99 V 
Ranges 10.0 — 99.9 V 
100V — 999 V 


Accuracy 0.1% of full scale reading on any range. 
Average Reading Time 0.7 seconds. 

Input Impedance at Balance 10 Megohms. 

Input 110 — 250V A.C.50—60 c/s SOW. 
Weight 50 Ibs. approximately. 


Style Bench cabinet 17° x 13” x 104° high with 
optional brackets for standard rack mounting. 


In view of continuing development, the right is reserved to alter 
the specification or design of this instrument. 


FERRANTILTD+: FERRY ROAD: EDINBURGH 5 
Telephone: DEAn 1211 
€s/Tes 
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ADVANCED 

* TRUE 
DOUBLE-BEAM 
OSCILLOGRAPH 


True double-beam 


beam 


here no 


CATHODE-RAY TUBE 

Cossor 4 in. (10 cm.) double-beam, p.d.a., 
type 93D with green fluorescence, operating 
with overall accelerating potential of 3 kV or 
6kv. 


Yi AMPLIFIER 
1 c/s to 10 Mc's (30 
Rise-time : 0.04 psec 
Output deflection: 6 cm (4 cm at 10 Mc’s) 
Sensitivity : calibrated 100 mV/cm to 10 V cm 
Sensitivity control: in steps 3:1 and 10:1] witt 
continuously variable intermediate contr 
Input Attenuator impedance : 1.2 MQ and 
65 pF. 


Y2 AMPLIFIER 


Identical with Y1 amplifier. 


SIGNAL DELAY 
200 mysec approximately. Not more than 
10 muysec differential between channels 


PRE-AMPLIFIER (2) 

Gain 10. 5 c's to 200 kc’s (30°, down) 
Input Resistance: 3 MQ 

One for Al amplifier, the other for A2 or X 
amplifier. 


, dow Nn). 


i.e. both 


use a common x-axis and 


heam switching. 


PROBES (OPTIONAL EXTRA) 
Fréquency-compensated “L** attenuator. 
Input impedance: 6 MQ) and 15 pF. 
Insertion loss: 10:1. 


TIME-BASE 

Triggered 

Range: 0.03 usec/cm to 15 msec/cm in eleven 
steps. Triggered from positive or negative 
signals derived externally or from Y! 
amplifier, 

Sensitivity: pulse—1 cm. deflection 
external. Sine wave—2 cm deflection or 2 \ 
r.m.s. external at frequencies up to § Mc's 
Expansion amplifier, continuously variable 
gain up to 5 times. Time-base output avail- 
able at front panel on slow speed ranges 
Delayed time-base: continuously variable 
delay 2 psec to 150 psec. Delay jitter not 
greater than | part in 1,000. Sensitivity pulse 
—1 cm deflection or 2 V external 


X AMPLIFIER 

10 c’s to 750 kc's (30°, down) 

As time-base amplifier : continuously variable 
expansion up to 5 times. 

As independent X amplifier: sensitivity vari- 
able from | V/cm to 100 V/cm in 5 ranges. 


or 2 \ 
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CALIBRATION 


Voltage measurement: internal calibrating 
voltage (square wave) referred through sensi- 
ivity control of the amplifiers. Accuracy + 3° 
Time measurement 
shift control 


by directly calibrated X 
5*,,)and or by 20 mysec( 3°.) 
black-out pips (for accurate measurement of 
rise-time) 


POWER SUPPLY 

Mains: 100 V to 130 V and 200 V to 250 V. 
Frequency: 50 c’s to 100 c's. 

Consumption: 550 W. 

Internal supplies are stabilized where neces- 
sary. 


SIZE AND WEIGHT 
Height 174 in. 
Width 12 in. 
Depth 24} in. 
Weight 80 Ib. 


(43.2 cm). 
(30.5 cm). 
(62.9 cm). 
(36.3 kg). 


ACCESSORY 
Camera Model 1428. 


COSSOR INSTRUMENTS LTD 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N-5‘ 


Telephone: CANonbury !2}4 (33 lines) 


Telegrams 


Cossor, Norphone, London 


Cables 


Cossor, London Code: Bentley's Second 


TAS/CI.1t 
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Four first-class 
performers 


These four Cossor“Oscillographs, each designed 
for an important range of applications, offer first-class performance backed 
by rigid adherence to published specifications. 


MODEL 1065 '. MODEL 1058 
PULSE FOR THE TV & 
OSCILLOGRAPH RADIO ENGINEER 


Tube. single-beam, P.D.A Tube. single-beam 
Bandwidth: d.c. to 1S Mc's Bandwidth: dc. to 
(—50%). 6 Mc/s (—50%) 

Sensitivity: 250 mV /cm. Sensitivity. 250 mV/cm. 
Overshoot: less than 3%. Time- Base: triggered or 
Time-base: triggered or repetitive, Over range 
repetitive Over range 30 cm/sec to 1.5 cm/psec 
40 cm/sec to 5 cm usec Special facilities for 

¥ Amplifier: gain 5, triggering from TV line or 
continuously variable. Frame pulses on 1V.D.A.P 
Time-base delay composite video waveform 
2 ranges, continuously ba? X Amplifier: gain §, 
variable. aS continuously variable. 
Calibration: voltage and 3 Calibration: time and voltage 
time, by calibrated shifts 2% calibration facilities. 

Probe: 1.5 MQ, 12 pF 


gan 


semppen Ca PE 


i heii! 
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MODEL 1049 yo 
INDUSTRIAL ths MODEL 1035 
DOUBLE-BEAM GENERAL PURPOSE 


OSCILLOGRAPH : DOUBLE-BEAM 
OSCILLOGRAPH 
Y Amplifier: Al: d.c. to 


200 kc’s (—30%) at “a . Y Amplifiers: Al: $ c/s to 
gain 900: A2: d.c. to : 5 Mc/s (—30%), Maximum 
400 kc/s (—30%) at . ' : v. gain 3,000. A2: 5 c/s to 
gain 30. m ie 250 ke/s (—30%) at gain 30, 
Time- Base: repetitive ; ¢ ; with trace inversion facility 
or triggered in 18 ranges, Be — eee Time-base: repetitive or 
down to 7.5 sec/sweep. < gs ; triggered in 9 sweep ranges 
Intensity modulation . aa from 100 msec to 10 usec. 
three modes including = : -_— | Time-base delay and pulse 
beam bright-up. wy ‘ = bright-up facilities. 
Calibration: time and 2 X Amplifier: gain $, 
voltage, by calibrated e continuously variable. 

shift (X and Y1) and Calibration: voltage and 
multipher (Y2). time, by calibrated shifts. 


Let us send full details of Cossor 
Instruments or arrange for a representative to discuss your special needs. 


COSSOR irxstaumenrs LTD 


The Instrument Company of the Cossor Group 
COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5. 


Telephone CANonbury 1234 (33 lines) Telegrams; Cossor, Norphone, London. Cables: Cossor, London. 
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INSTRUMENT CENTRE 


20 QUEEN ANNE STREET, LONDON W.,1 


Telephone: IMPerial 6000 
Press Enquiries: LANgham 4251 


and advice on: 


* Electronic and nuclear instruments 

* Navigational and survey equipment 

* Optical and ophthalmic instruments 

* Laboratory, medical and X-ray apparatus 

* Instruments for process control and automation 
* Kinematograph and allied instruments 

* All industrial instrumentation 


3 Space donated by COSSOR INSTRUMENTS LTD 
— OSCILLOGRAPHS AND ELECTRONIC INSTRUMENTS 


THE SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION 


NOVEMBER, WIRELESS WORLD 
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World’s most advanced ‘ 
Valve Performance Analyser 


First model delivered to 
The United Kingdom 
Atomic Energy Authority 


sk i> J 
RES iat 
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The new Cossor Valve Analyser provides 

the electronic engineer with very much fuller 
information on valve behaviour than has 
previously been obtainable. It submits valves to the 
conditions under which they will] 

actually operate in modern ‘pulse’ type circuits 

in, for example, radar and 

computer equipment and reveals their 

precise characteristics when so operated. 

The Instrument is particularly valuable 

in investigations of positive grid drive operation 

of such valves. 

Now being manufactured to meet a demand from 
all over the world, Model 1070 is a fine example of 
Cossor technical development in the Instrument field. 


Cossor Model 1070 


Pulse Operating Valve Analyser 
COSSOR INSTRUMENTS 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5. 


Telephone: CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone, London. 
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Fully Radiused 
Rectangular Cases 


new small and miniature standard cases 


at really LOW PRICES ! 


15 new Imhof standard cases 
with panel sizes from 6” x 4’ 
to 24” x 10}" Just look at 


these examples 


Fully Radiused Sloping Panel Cases 


compare 
the new low prices. Here’s real 

Whatever the 
the quantity— 


value for money! 
size—whatever 

all these new cases are built to 
the same, robust specification 
and high finish as the existing 
Imhof Standard Range. Top 
quality and rock-bottom prices 
result from Imhofs streamlined 
and full tooling for 


production in 


1450B 04" 19" Panel Size 
methods 
large-scale 
Europe’s most modern factory 
fully equipped for quality 
manufacture of cases, racks and 
MAIDA 12°x«7"xS” £2 116 7 
consoles 


i410C 7* x19 Panel Size 4312 8 


 F490B 12°x 7x7 £2 156 


rrr 


These new cases have been designed as a result of the fast develop- . g 
g 104" x 12” Panel Size £3 18 10 


ment in miniaturisation of electronics and electrical instruments, 
The cases are of two types: with sloping front panels, and rectangular 


cases with vertical front panels. Eoth types are available in standard 


duo-tone finishes. Imhofs have also produced a new type chassiS 


incorporating fixing brackets especially for these new cases 


7 days delivery — generous quantity discounts ! 
7” «x 12" Panei Size 2 i8 6 
STOP PRESS! Now available, 9 new ultra 
muniature cases—MINIBOX ES—of two-piece construc. 
tion. Sizes from 3° x.1§" x 24” to 17° x 4" x 5”. Prices from 
6/9 to 25/-. Complete details on request 


Altred imhot Ltd Dept M11 Ashiey Works Cowley Mill Road Uxbridge Middx 

Uxbridge 6231 
Export & London Showrooms :/ 12-116 New Oxford Street W ur ; 7” x 6 Panel Size £2 5 3 
IMH DFS AGENTS OVERSEAS 


AUSTRALIA: Aladdin Industries (Pry 


FINLAND: Oy Scienta Ab, Helsinki 
Stanmore NSW 


SWEDEN: Elektroniund AB, Malmo C 
GERMANY: Sunvic Regier GMBH, Solingen 


BELGIUM: Rogelec, Ghent 

CANADA: Measurement Engineering Led, 
Arnorior 
DENMARK: Tage 
Copenhagen N 


Schouboe 


HOLLAND: |. Th. van Reijsen, Delfe 
NEW ZEALAND: Imarex Led, Auckland C3 
NORWAY: Birger Christensen, Oslo 
— Projectos e Construcoes Lda 
Lisbon 


SWITZERLAND: Walter Blum, Zurich 2/39 
U.S.A.: Bud Radio Inc, 
Cleveland 3, Ohio 


BRIT. GUIANA: Davsons Carribbean 
Agencies Ltd, Georgetown 
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Theintroductionof Mullard ‘‘Magnadur’’ magnets 
has resulted in the development of quite revolu- 
tionary designs in many types of apparatus, 
amongst which the design of permanent magnet 
motors is an outstanding example. 


Photograph of d.c. motor using ‘**‘ Magnadur”’ rinc 
magnets in place of the normal field windings. 


This design uses a ‘‘ Magnadur 1” cylinder inside 
a mild steel shell which forms the return magnetic 
path. This assembly is diametrically magnetised 
to provide the maximum pole area. Due to the 
high intrinsic coercive force and low recoil per- 
meability of ‘‘ Magnadur 1’’ (which are of the order 
of 3,200 oersteds and 1.2 respectively), a compara- 
tively large air gap, (for example of 0.1’), can be 
employed without appreciable loss in the field 
strength measured in the gap, or reduction in 
performance, or efficiency of the motor. 

The graph indicates the typical performance ob- 
tained from a motor similar to the one illustrated. 


D.C. Motors 


Advertisements in this series deal with general 
design considerations. If you require more specific 
information on the use of permanent magnets, 
please send your enquiry to the address below, 
mentioning the Design Advisory Service. 


ek 


‘eeeey 
aw 
Other advantages of this design are :— 


1. Commutation troubles due to armature reac- 
tionare eliminatedas‘**Magnadur” has practically 
unit recoil permeability. 


2. Eddy-current and hysteresis losses are elimi- 
nated from the stator. 


3. The armature can be removed and replaced 
without affecting the motor performance, making 
inspection and maintenance a simple routine 
operation. 


4. The coil ends on the armature can very easily 
be arranged to cut magnetic flux, so that extra 
torque and efficiency are achieved. 


5. The temperature rise of the motor on continu- 
ous running tests is lower than for a similarly 
rated motor using an energised field coil. 


6. The motor is reversible without the necessity 
of switching field windings and will give high 
torque and efficiency with virtually sparkless 
commutation in either direction. 


7. High power-to-weight ratio. 


In addition to the above 24vantages, it is gener- 
ally found that in quantity production, a con- 
siderable saving in cost can be made when com- 
pared with conventional types of motors. 


If you wish to receive reprints sone advertisement and others in this series write to the address below. 


Mullard 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.!1. LANgham 6633 


‘TICONAL’ PERMANENT MAGNETS 
‘MAGNADUR’ CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


[Mullard 
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AUDIO —_— 
AMPLIFIER 
STANDARD 


AvraLtic. 


Relative gain (db) 


8 


3 


Voltage input (mV) 
LS) 
(%) UOrjsojysip eyo, 


Suitable for use as: are aS 
* Laboratory Standard 5 20 


Power output (Watts) 


% Test amplifier for microphones, pick-ups, 
loudspeakers, pre-amplifiers, tape decks etc. 


%* Recording amplifier. 


* Broadcast Transmitter Modulator. 


The Avantic DL7-35, originally designed as a 
high fidelity amplifier, has proved to be of such 100 c/s IKe/s WKc/s 100 Ke/s 
advanced design that it has remained un- Frequency 

surpassed. During the three years it has been 
manufactured the high performance laid down 
in the design has been consistently maintained. 
It can now be regarded as a Laboratory 
Standard of the utmost reliability. 


AVANTIC DL7-35 POWER AMPLIFIER 
Harmonic Distortion: 
<0.05% at 20 watts sine wave output. 
Intermodulation Distortion: 
0.7% at 20 watts 
1.0% at 29 watts 
fm=40 c/s. fe=10 ke/s. fm/fe=4 
Hum and Noise: 
—85dB relative to 20 watts output with 
10k22 source resistance. 
Load Impedance: Volume Control. 
4Q, 8, 16Q switch selected with automatic Fused input. 
feedback compensation. H.T. fuse. 
Damping Factor: Distributed Load Push-Pull Output Stage. 
50 High stability resistors in input stage. 
Rise Time: Power outlets of 6.3V. at 2.5A. a.c. 
Su secs. Price: 30 440V. at 30mA. d.c. 
Power Inputs: a 
105, 117, 125, 210, 233, 251 V. a.c. * Suitable pre-amplifiers available to increase 
40—60 c/s. sensitivity to 3mV, 


BEAM-ECHO LIMITED -: 13 SOUTH MOLTON STREET * LONDON W.1. 
Telephone: MAYfair 1039 Telegrams: Hibeam Wesdo London 
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FIRST STAGE RECONDITIONING 
OF C.R.T.s 


For the reconditioning of 
C.R.T.s we supply the 
complete outfit as an addi- 
tional service co our cus- 
tomers. This Equipment 
can only be purchased with 
our Pumping Units and is 
not available for sale on 
its own. 


Additional items obtain- ae ‘ 5 eh 
able: Heater Box for Gun re. isthe: WR alg tg ce ace SPOT WELDER with Auto- 
Assembly; Assembly Jigs. be hes ii 

All spares for Pumping and 
Auxiliary Equipment. 


matic Timer and Resistance 


Our Engineers are avail- 
able to help you, to lay out 
and to install the required 
machinery, and our Techni- 
cal Dept. will assist you in 
any problems you might 
encounter in this field. 


SECOND STAGE of 
reconditioning C.R.T.s 
(washing, settling, aquadag 
coating, drying, baking and 
Aluminising plant) is also 
obtainable from us. 

We design, manufacture 
and supply Vacuum Machin- 
ery to Major Companies in 
Great Britain and Overseas. 


GLASS SEAL MACHINE 
for neck sealing, drop sealing 
and stretch sealing 


weWey, 


Single Position Pumping Unit com- 

plete with Automatic press-button H.F. INDUCTIOr 
U.v. CABINET electric seal-off and pre-selected UN'T for De-gassin« 
For Screen in- C0. cathode forming and Getter Firing 
spection 


VACWELL ENGINEERING C° L™ 


WILLOW LANE: MITCHAM: SURREY Phone: MiTcham 821! (3 lines) 


MB Series High Power Wide 
Band Integrated VIBRATION 
TEST SYSTEMS are the result of 
twenty years design experience 


guaranteed overall performance. (Catalogue MB 423 


Fo° res ) gauge measurements, Strain Gauge Apparatus 1516 provides direct readings of strain irrespective 
of ga . with a variable 3 ke/s carrier voltage transformer fed to the bridge. Measuring range 100u strain to 
30 000 strain f.s.d. A special Balancing Unit (1530) provides for accurate remote reading. Multipoint manual and 
au omatic selectors and panels enable a large number of consecutive measurements to be made. With provision for 
ex ernal recording or display. (Ask for B. & K. TR/157) 

BASIC T CT N 


TESTIN 


A range of bas test instruments 
(voltmeters, megot ters etc.) built 
on the same precision standards as 
the more specialised instruments is 
available for general use 


(Catalogue B. & k 


Varicus instruments are available for production testing in 
different fields of application. The Deviation Bridge (1504) 
illust ated, is used extensively for electronic component 
testirg. High speeds are attainable by the use of Test Jig 
(3902). Four models with interchangeable scales cover ex- 
tensive R, C and L ranges, for accurate impedance and phase 
angle measurements. (Catalogue B. & K. ES/8). 


They meet ail current specifications for important and exacting test applications the world 
over. Each part of the systems is created and supervised by the same organisation to provide 


Beat Frequency Oscill 
feed subjects under test 
constant sound sources (é 
using compressor circuit 
range 20c/s-20Kc/s. Sy 
quency response meas: 
obtained using Level R 
with additional items wi 
(Other types for 2c/s-2K: 
200Kc/s). 


THE COMPLETE SYSTEM FOR 
ABSORPTION AND_ REFLECTIO 
RESI 


indard Measuring Microphones with 
ecial amplifiers 2603/2605. Associated 

ipment includes Artificial Ear 4141, 
alibration Apparatus 4151, and Noise 
eference Source 4240. 


re ee emer 


Iscillator 1014 can 
test directly or via 
ces (e.g. 4211, 4215) 
rcuit through sweep 

Synchronous fre- 
measurements are 
vel Recorder 2304, 
ns where required 
/s-2Kc/s and 200c/s- 


Calibrated Accelerometers (sensitive 
up to 7OmV/g for temperatures up to 
250°C) may be used with integrating 
Preamplifier 1606 for readings of acceler- 
ation, velocity and displacement. 


Level Recorder 2304 will automatically 
record spectra from test pieces, Measur- 
ing Microphones, Accelerometers, Strain 
Gauges, etc., by means of electrically 
synchronised Octave/ Third- Octave 
Spectrometer 2111, containing 16c/s- 
35Kc/s filters and special v.t.v.m. Self- 
contained Audio Frequency Response 
Tracer will provide a c.r.t. spectrum 
display where desired. 


All main instruments are available 
separately or combined, (e.g. for 19 
rack mounting with tape recorder for 
frequency multiplication, etc.). a 
complete range of accessories, (e.g. 
linear and logarithmic potentiometers, 
polar diagram attachments, test boxes, 
switches, inverters) is available for direct 
interconnection. 


DSR ACOUSTIC AND VIBRATION ANALYSIS, 
CTION MEASUREMENTS AND FREQUENCY 


RESPONSE DATA 


4 


Standard Automatic Vibration 
Exciter Control 1016, 5c/s-SKc/s and 
5-10Kc/s with 44-speed selective scanning 
sweep. Accelerometer feedback with 
computation for mode control (acceler- 
ation, velocity or displacement) with 
provigion for automatic changeover. 


r 


—- 


TOMORROW ’S 
INSTRUMENTATION 
TODAY 


For many years B & K Laboratories have been 
privileged to supply and maintain advanced 
instrumentation for numerous important re 


search and engineering applications. 


We are proud that this work is contributing 
to the international success of many British 
products from the best high-fidelity sound 
equipment to the finest in modern transport 


ation. 


In the past, B & K Laboratories’ instruments 
were often installed after other equipment had 
been tried; initially the cost of higher accuracy 
did not appear justified, and only by experience 
did the need for more precise results become 


evident. 


Nowadays however, with improved instrument 
versatility and increased production, the cost 
disparity between ‘‘very good’ and ‘‘excellent”’ 


has diminished considerably. 


B & K LABORATORIES LTD. 
4 TILNEY STREET, 
PARK LANE, LONDON, W.1 
Grosvenor 4567 


For voltage and current measurements, a 
wide range of instruments is produced. The 
C.31 electrometer (illustrated) will detect 
currents of the order of 1 x 10-'’ amperes 
and will measure 0.02mV. At the other end 
of the scale the J.1003 v.t.v.m. is designed 


for measurements up to over 200 kilovolts 
from 10¢/s to 20Mc/s 


For metallurgical work, the M.800 Portable 
Transistorized Thickness Gauge will deter- 
mine plating or sheet thicknesses from 
0.0005" to 0.1000” with high accuracy 
The ** Radac "’ M.302 equipment will deter- 


For radioactivity studies we offer a fully 
— mine deviations from standard hardness 
integrated range | iding scalers, rate 
strengtl urit nd alle ompc on 
meters, automat imple changers and ee ee ee 7, epee 
r nt tt € 


For phase angle measurements the model 
FB. 120 (illustrated) provides accurate 
meter indications over the frequency range 
om 


c/s to 50Kc/s Other types enable 
| measurements up to SOOMc/s 


For special purpose instrumentation not listed, enquiries are welcomed 


with details of any measurement problems 


The ‘‘Elema’’ industrial Version Direct 
Ink-Writing Oscillograph with its unique 
ability to accurately reproduce traces at 
frequencies up to and beyond 1,000c/s, 
enables highest precision conversions at 
lower frequencies Traces from multi- 
channel types can overlap and several 
chart speeds are provided up to 2 metres 
per second. No photographic developing 
devices or chemicals are needed and ordinary 
chart paper may be used 


SIGNAL SOURCES 

KSS Series, 10 Units cover from 1,050 
to 17,500 Mc/s 

EHF Series, 9 Units cover from 18,000 
to 50,000 Mc/s 


SIGNAL GENERATORS 


MSG-1 950 to 2,400 Mc/s 
MSG-2 2,000 to 4,600 Mc/s 
MSG-34 4,200 to 11,000 Mc/s 
PMX (2) 4,450 to 11,000 Mc/s 
PMK (2) 10,000 to 21,000 Mc/s 
SG-1218 12,400 to 17,500 Mc/s 
EHF (7 18,000 to 39,700 Mc/s 


WEEP GENERATORS 


SG Series, 5 Units cover from 1,000 
16.000 Mc/s 


CTRUM ANALYSERS 


A-1 10 to 1,000 Mc/s 
A-2 910 to 4,560 Mc/s 
A-3 4,370 to 22,000 Mc/s 
A-4 21,000 to 33,000 Mc/s 
»A-5 33,000 to 44,000 Mc/s 


terchangeable tuning units cover each 
ind using the same basic display unit 
J power supply 

A-84, Multiband covers 10-40,880 Mc/s 
A-70, 50,000 to 100,000 Mc/s 


MICROWAVE RECEIVERS 

R. Eight plug-in tuning units cover 400 to 
46,700 Mc/s 

FIM covers L, S, M and X bands 


SPECIAL INSTRUMENTS include 
K-200 Microwave Tube Tester. 
P-3 Transistorized Power Meter 
VS-2 Ratio Scope 


The P.S.200 Series Instrumentation Magnetic Tape Data 


Recorder/Reproducer (illustrated) supersedes the more 
bulky laboratory recorders and offers greater convenience 
and dependability. Up to 14 tracks of information can be 
recorded at speeds from 1§ i.p.s. to 60 i.p.s. Speed control 
accessories are available for synchronised playback. The 
data can be recorded in direct, FM, PWM or digital form . 


This equipment is designed for tape instrumentation 


applications demanding the highest degree of accuracy. The 
unique transport design incorporating a self-threading 
magazine with precision reels, eliminates time-consuming 
tape threading and at the same time offers the facility of 
endiess-loop recording by means of a simple change of 
magazine 


Shock mounts enable the instrument to be used as an airborne 


recorder ; Grant slides are available for 19” rack mounting 
A 7-channel recorder measures only 174” x 154° x 10’, 
weighs 65 Ibs. and requires 250 watts of power (30 watts 
on stand by) and can be supplied for 24V DC operation 


For advanced digital magnetic tape applications, the Potter Series 908 Tape Handler 
Operates at speeds up to 150 i.p.s. with character transfer rates up to 45 Kc/s on 4° 
tape and 90 Kc/s on 1” tape. A higher pulse packing density is made possible by a 
unique precision guide system. Forward and reverse capstans allow differing speeds 
without acceleration delays. Stop distance: 0.125 0.035". Incorporates folded vacuum 
tank slack loop system. Several other models are produced, with fully transistorized 
electronics. Associated equipment includes computer tape testers, very high speed 


alphanumeric printers (48,000 characters per minute) counters and magnistors 


ihe SL range of waveguide test equip- 
For basic instrumentation applications, various models are available for direct record/ 
nent comprises automatic stand f 
reproduce applications using 4” tape with various tape speeds. Frequency Response 
ng wave indicators, direct reading 
2dB from 30 c/s-17 Kc/s at 74 i.p.s., with signal to noise 56dB and flutter and wow 
frequency meters, motorised wave 

better than 0.2°,, r.m.s 
guide switches, sliding screw tuners, 


adjustabie shorts, rotating joints, 


Jouble stub tuners, mixers, attenu- 


ators, etc., for frequencies from 


2,450 to 18,000 Mc/s 


Periodically B. & K. Laboratories have new 


The DB range of waveguide test vacancies for engineers for electro-mechan- 
equipment includes adaptors, attenu- ical, acoustics, tape recording, microwave 
itors, standing wave indicators, wave and nuclear applications 

meters, reference cavities, mounts Engineers are invited to submit details of 


mixers, multipliers, couplers, elbows, experience and background for future 


filters, horns, phase shifters, rotating consideration. Please write to the Technical 
Director, B. & K. Laboratories Limited, 


4 Tilney Street, Park Lane, London, W.1. 


joints, movable shorts, waveguide 
switches, etc., for frequencies up 
to 140,000 Mc/s 
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“A new standard of quality, by which 
other machines will be judged ¥ 


Angus McKenzie in TAPE RECORDING AND HI-Fl MAGAZINE 


This is the enthusiastic opinion of an expert, an independent 
reviewer, after thoroughly testing the Simon S.P.4. Throughout 
the Hi-Fi world, this superb new tape recorder, with its combina- 
tion of high performance and range of exclusive features, is sparking 
off similar: praise from those who have seen and heard it. Look at 
this list of star features—then come and see it for yourself at your 
nearest dealer—try it, test it and you too will join the crowds of 
Simon enthusiasts. 


SIMON AUTOMATIC DECK fully ‘ push-button con 
trolled 


AUTOMATIC TAPE REVERSAL without touching 
controls 


3-WAY MIXING FACILITIES on both record and playback 


BASS AND TREBLE LIFT AND CUT with independent 
controls 


REMOTE CONTROL FACILITIES on both record and 
playback 


HIGH QUALITY MONITORING Paired bass and treble 
loudspeaker units 


10 WATTS OUTPUT from ultra-linear push-pull amplifier 
PUSH-PULL OSCILLATOR for noise and hum suppression 
ACCIDENTAL ERASURE PREVENTION by special record 


* Automatic, in the Simon sense, is meant to be taken literally: it means s safety button ° 
continuous replay—the machine stops, reverses and changes to the other PE P 
*rack with only a two-second pause, and with no necessity to touch any ACCURATE TAPE POSITION INDICATOR based on 
- . linear tape scale 
control. Similarly, up to three hours’ continuous recording can be made 
without attention, the machine automatically stopping at the end of the ‘PIN-POINT ° MODULATION with cathode ray magic 
second track. eye 


simon sp 


incorporating the new Simon fully automatic deck 


and you can replay stereo, too 
with the 
SIMON STEREO ADAPTOR 


Your Simon Dealer would be pleased I gns 
to arrange H.P. terms. 5 


SO, . oe 4) pa 
(Yroocse Stwon 78. Sound 


Pi 
You can convert the SP4 for stereo at any time—and enjoy the 
brilliant realism in reproduction which only SP4 performance 
plus stereo can give. The Simon Stereo Adapter replays pre- 
recorded tapes to CCIR specification and has full tone control 
as in SP4. Complete with amplifier and bass and treble speakers 


matching those in the SP4, PRICE 49 gns. 


Write for leaflet (F9) to 


SIMON SOUND SERVICE LTD. 


46-50 George Street, Portman Square, London W | 
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A NEW CONCEPT 


[Mulliard) 


Mullard 


adjustable pot cores 


POT CORE DES/GN 


range of 


gives you 


@ Wide range of sizes 


@ Easily assembied 


@ Close tolerance 
permeability 


@ Precise and easy 
inductance adjustment 


@ Stability 


@ Single hole chassis 
mounting 


Mullard 


Nien advantages 


Mullard Vinkors are the most effic- 
lent adjustable pot core assemblies 
commercially available. In addition 
to high performance, they have the 
distinct advantage of close tolerance 
permeability, thus enabling design- 
ers to precaiculate to within +3% 
the Inductance of the core when 
wound. Final adjustment, taking into 
account normal capacitor tolerance, 
can be easily effected to an accuracy 
of better than 0.02%, by means of a 
simple self-locking device bulit into 
the core. 

Write today for full detalis of the wide 
range of Vinkors currently avaliabie, 


aweceeweee eee renee eeseseee 


VINKOR POT CORES 


MULLARD LTD - COMPONENT DIVISION - MULLARD HOUSE - TORRINGTON PLACE - LONDON WG 
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FOR 
MEASUREMENT 
OF TIME 

AND VOLTAGE 
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So easy to build 


DAYSTROM 


Good Recent relaxation of import 


regulations enables us to supply certain 
American Heathkit models. If there is one you want 


please drop us a line and we shall be glad to send 
you prices. 


Sin. OSCILLOSCOPE KIT 


Model O-12U 


Laboratory quality at utility osci oscope price and ease of 
assembly make this kit of outstanding value Vert'cal ‘reauency 
re ponse 3c/s to 5 Mc's., + 1.5 dB. — 5 dB. sensit vity 19 mV. 
per -m. at | ke. Horizonta! ‘requency | c/s. to over 400 k/c 
(+ | dB. up to 200 kc). The Heach paren ed weep circu t 
functions from 10 c/s. to over 500 kc. in five steps giv.ng five 
times the usual sweep of other copes. ‘n -ddition it has 
exceedingly short re-trace and rise times and electronically 
stabilised pow>r supply. included is a 40-page £34 15 0 


Instruccion Manual! 


VALVE VOLTMETER KIT 


Model V-7A 


The world’s most popular va've vo! meter, with printed circuit 
and | per cent. precision resistors to ensure consisten’ ib- 
oratory porformance. it has 7 voltage ranges measuring d.c 
vo'ts to 1,500 and a.c. to 1,500 r.m.s. and 4,000 peak to peak. 
Resistance measurements from 0 | ohm to | 000 M ohms with 
internal battery. Input impedance is 11 Megohms and dB 
mea.urement has 2 centre-zere scale Com- £13 0 0 
plete with test prods, leads and battery 


RESISTANCE-CAPACITANCE BRIDGE 


KIT Model C-3U 


Polarised 5-450 V. D.C. Measures power ‘actor. Capacity 
10 pF. to 1000 mid., and resistance 1000 £7 19 6 
to 5 Megohms. Safety switch provided. 


——DAYSTROM LTD. 


TRANSISTOR PORTABLE KIT 
Model UXR-I 


Presented in elegant real h'de case with taste- 
ful gold relief. Can be assembled in 4 to 6 
hours and you have a set in “he top flight of 
the 25-30 gu'nea class Prealigned I.F trans- 


formers pr nred circuit and a 
7n_ high-flux speaker...... * £15. 18. 6 


HI-Fi STEREO AMPLIFIER KIT 


G'ves fw ourput (8 per channe! wth 0.1 
per cent dstorton at 6w per channel). 
't has gconged controls, STEREO/MONAURAL 
gr-m, radio and tape recorder nputs and 
pu h-bu’ton select’ on av we"! a mony other 
first cass ‘eature we'l above its prce range. 
In two-tone grey metal cabinet w'th a go den 


surround end fittings. A'-o £25 5 6 
u tra-linear push-pull output ewe 


VARIABLE FREQUENCY 
OSCILLATOR KIT 
Model VF-I1U 


For all Amateur Bands, 160-10 metres. deal 
for Heathkit DX-40U and similar trans- 


in te valves €8/19/6 £10.12.0 


DUAL-WAVE TRANSISTOR 
RADIO KIT Model UJR-I 
This sensitive headphone set is a fine intro- 


duct’on to e'ectronics or -ny 
youngster. (Not lustrated) £2.1 6.6 


@ De‘erred Terms available on all orders 
above £10. 


DEPT. W.W.11, GLOUCESTER, ENGLAND 
A member of the Daystrom Group. MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


Technically 
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6 WATTS STEREO AMPLIFIER 
KIT Model S-33 


A versatile high-quality self 
STEREO/MONAURAL Amplifier with ade 
quate output for a living room—or with 
which to convert a favourite (monaural) 
radiogram into a stereo-radiogram. 3 watts 
oe channel; 0.3°., distortion at 2.5 w/chnl 

dB N.F.B., Inputs for Radio (or Tape) 
and Gram, Stereo or Monaural; Ganged 


controls. £1 1 .8.0 


Sensitivity 100 mV 


contained 


ELFCTRONIC SWITCH KIT 
(OSCILLOSCOPE TRACE 
DOUBLER) MODEL S-3U 


This extremely useful, low priced device will 
extend the use of your single-beam oscillo 
scope for duties otherwise only in the province 
of che double-beam tube 

In short, at a nominal cost, the Heathkit 
model $-3U will give you the advantages of a 
double (or other multiple) beam ‘scope 
while retaiming all the advantages of your 
Present single-beam instrument 

Hitherto om electronic switch of this nature 
permitting the simultaneous observation of 
two signals on the screen of a single-beam 


C.R.T. oscilloscope, has cost 
nearly as much as the scope 
itself £9.18.6 
R.F. PROBE KIT Mode! 309-CU 
This complete probe kit 


frequency range of the V-7A Valve Voltmeter 
to 100 Mc/s. and wi!l enable useful voltage 


—— to be obtained up to £1 5.6 


will extend the 
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excellent 


DAYSTROM 


AMATEUR TRANSMITTER KIT Model 
DX-100U 
most popular 
TX Kit 


The world’s **Ham” 


e@Completely self-contained 
mitter 


@ Built-in 


@TVi: Careful design has reduced TV! to a minimum 
by use of effectively screened frequency-generating 
stages and pi tuned circuits at the input and output 
of the PA stage, and by I! chokes and pi network 
filters to all outlets from the cabinet. No fewer than 
35 disc ceramic by-pass capacitors help to achieve 
the exceptional stability and high-performance for 
which this Transmitter is noted 


e@The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 1.5 
mV. input 


compact “‘ Ham’ Trans- 


highly stable VFO and all Power Supplies 


@Adjustable drive and clamp control ensure that valves 
are only driven sufficiently to maintain the required 
output 

@Keying on CW is via the VFO and buffer amplifier 
cathodes; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without the 
final amplifier being switched on 


@Provision has been made for remote contro! operation 


@VFO slow-motion drive is very smooth and back-lash 
free 


phone or 


£78.10.0 


MATCHED HI-FI STEREO KIT 


4-speed Transcription Record Player 
Model RP-iU 


@Covers all Amateur bands up to 30 Mc/s 
cw 


@VFO or Crystal control 


£i2 10 0 
6 w. Hi-Fi Amplifier, Model $-33 aii 8 0 
£20 11 0 
49 0 


YOURS for €42/10/- if all ordered together or €8/8/- 
deposit and 9 monthly payments of £4/3/-. Pedestal 
speaker legs £2/14/- optional extra 


GLOUCESTER 


Twin Stereo Speakers System Mode! SSU-! 


Total cost if purchased separately 


TRANSCRIPTION RECORD 
PLAYER Model RP-IU 


With 4-speed A.C. motor unit and Stereo- 


phonic Pick-up completely assembled on 


plinth 

High performance at low cost 

This attractive Transcription Record Player 
which 
make it suitable for all types of recordings on 
discs. 't has the new Coilaro RP.594 unit 
with the Ronette Stereo Pick-up and gives 


incorporates many new features 


excellent results on stereo or mono (33, 45 


L.P. or 78 r.p.m.) £12.1 0.0 


gramophone records 


**HAM” TRANSMITTER KIT 
Model DX-40U 

amateur bands from 80 to 10 
Power input 75 watts C.W. 60 watts 


phone Output 
to aerial Provision for V.F.O 


Filters minimise T.V. inter- 
ference . £29.10.0 


+ 


Covers all 
metres 
peak controlled 
40 watts 


carrier 


Our Technical Consultation and Service 
Departments are always ready to help in 
the unlikely event of your experiencing any 
difficulty 


a superbly designed stereo cabinet kit 


DAYSTROM 


DEPT. W.W.II, GLOUCESTER, ENGLAND 


Specially developed to meet the varying needs of different 
homes. it will house Tape Deck and/or Record Player 
F.M. Tuner and Stereo Amplifier n addition for the 
convenience of those to whom space is an overriding 
consideration, it is possible to house speaker systems 
at each end. For this purpose a loudspeaker kit, com 
prising two 4in. plus Bin. speaker systems. balance unit 
speaker grille, cutting template, padsaw and mounting 
details is also available. Neutral hardwoods have care- 
fully been selected so that the finished product can be 
stained and polished to individual choice. There is 
storage space for records, tapes, etc., also for power 
amplifiers 

Mk. 1 for Tape Deck or Record Player 


ais is 6 
Mk. Il for both T/D and R/P 


“i7 6 6 


CLOSED 


A MEMBER OF THE DAYSTROM GROUP MANUFACTURERS OF 


“NOVEMBER, 1959 
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thoroughly 


COTSWOLD SPEAKER 
SYSTEM KIT 


This acoustically designed enclosure measures 
26 x 25 x !3in. and houses a special |2in. bass 


speaker with 2in. speech coil, elliptical middle 
speaker together with a pressure unit to cover 
the full frequency range of 30-20,000 c/s. its 
polar distribution makes it ideal for really 
Hi-Fi Delivered 
speakers, cross-over 


Stereo complete with 


unit, level control, 
Left “‘ in the white " 


for finish to personal taste, all parts are pre- 


cut and drilled for ease of £19 18 6 
. . 


Tygan grille cloth, etc 


assembly 


STEREO-HEAD BOOTSER KIT 
Model USP-! 


Hi-Fi Stereo Pre-amplifier for low-output 
Hi-Fi P.U.s. Input 2 mV. to 20 mV. Output 


adjustable from 20 mV. to2 V £5.1 9.6 


40-20,000 c/s 
te FREE ON REQUEST! 


A copy of our (British) Heathkit Catalogue. 
Prices include free delivery in U.K. 


DAYSTROM 


HI-Fil F.M. TUNER 


Tuning range 88-108 Mc/s. Flywheel tuning. Attractive 
Plastic Front Panel in two-tone grey with golden trim, 
surround and motif 
indicator 

adjustment) 
tortion, 


Thermometer type visual tuning 
Pre-aligned |.F. transformers (elim nates 
Three 1.F. Stages. Wide-band low dis- 
Ratio Detector. Complete R.F. Unit, wired, 
tested and pre-aligned (ready for mounting to chassis) 
Printed Circuit for 1.-. Amplifiers and Ratio Detector, 
for ease of assembly. No alignment necessary after assem- 
bling. Built-in power supply. Output sockets for stereo- 
phonic adaptor (ready for stereo 
available). 

TUNER UNIT Model FMT-4U (inc! 


LF. AMPLIFIER Model FMA-4U 
with case and valves 


transmission when 


16/11 PLT.) 43 2 0 
complete 
£10 10 6 


*Sold separately Total £13 12 6 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s. to 100 Ke/s., switch selected. Distortion less than 


0.1%. 10 V. sine wave output. Measures 
oe and dB's “a £1 9.3.0 


CAPACITANCE METER KIT 
Model CM-IU 


This Direct-Reading Capacitance Meter is a 
very low priced, time-saving instrument 
which is so useful that it should be part of 
the general equipment of every electronic 
laboratory and production line. Easily built 
in a few hours 0-100 uuF, 0-1,000 uF, 
0-0.01 uF, 0-0.1 uF. The meter has 4)in 
scale and can be used by an unskilled op »rator 


after a few minutes instruction £14 10 0 
. 7 


HI-Fi SPEAKER SYSTEM KIT 
Model SSU-I 


Ducted-port bass reflex cabinet, ‘‘in the 
white." Frequency response 40-16,000 c/s 
Power rating 25 watts Matched speaker 
units Bin. high flux (12,000 lines) with hyper 
bolic cone and 4in. wide angle dispersion 
type for higher frequencies. 

With legs €11/12/6. £ 0.5.6 


@ Deferred Terms available on all orders above £10. @ 


Please tick the items in which you are interested and we will send you full details 


$-88 

| = 

| UXR-! 

| DX-40U 
O-12U 

| V-7A 

| SSU-I 

| AG-9U 
C-3U 

| VF-iU 

| USP-1 

| 

| 
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NAME 


(in CAPITAL ‘etters please) 


Hi-Fi Stereo Amplifier Kit 
6-Watts Stereo Amplifier Kit 
Transistor Portable Kit 

“Ham ” Transmitter Kit 

Sin Oscilloscope Kit 

Vaive Voltmeter Kit 

“Hi-Fi Speaker ystem Kit 

Audio Signal Generator Kit 
Resistance-Capacitance Bridge Kit 
Variable Frequency Oscillator Kit 


| Stereo-Head Booster Kit 


UIR-I 
$-3U 
309-CU 
OX-100U 


RP-UI 


ADDRESS 


| 
Dual-Wave Transistor Radio 
Electronic Switch Kit | 
R.F. Probe Kit 
Amateur Transmitter Kit | 
Matched Hi-Fi Stereo Kit | 
Transcription Record Player | 
Gloucester Stereo Cabinet Kit | 
Cotswold Speaker System Kit | 
Hi-Fi F.M Tuner 
Capacitance Meter Kit. | 
| | 
| 
| 
| 
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-DAYSTROM 


DEPT. W.W.1!| GLOUCESTER, ENGLAND 


THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


LTD.— 
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THE NEW 
HEAVY DUTY MULTICON 
PLUGS AND SOCKETS 


This new Painton range is fitted with covers of cast alloy for 
strength and rigidity in heavy duty applications. 

It is available in 4, 6, 8, 12, 18, 24 and 33* pole sizes. Illustrated is 
the 24 pole size. 


*33 pole model available shortly. 


Working Voltage: 

1,000 volts D.C. or A.C. (peak) or 
500 volts D.C. or A.C. (peak) in 
tropical use. 

Current rating: 

5 Amps D.C. or A.C. (2..M.8.) per 
contact. 

Average tact resist 

Below 0.002 Ohms. 


1 Terminal numbers are moulded into 
plug and socket bodies, both next to 
soldering tags and on mating face. This 
facilitates wiring and cableform testing 
without removing covers. 


Socket clips have split limbs so that 
4 areas are in contact with each plug 
blade. Contact resistance is low and 
constant, providing a high standard of 
contact reliability and a minimum life 
of 10,000 operations. 


In both plug and socket assemblies the 
same two-part covers are used. One part 
carrying the cable clamp is attached to 
the body moulding and need not be re- 
moved. The outer enclosing part is only 
fastened down after joints and wiring 
have been checked. 


A wire retaining loop clips over the 
radiused corner of the cover and engages 
positively with a cast groove. 


Write for full catalogue 


sx Painton&Co. Ltd. 


ee KINGSTHORPE - NORTHAMPTON 
Tel: 32354/7 - Telegrams: ‘Ceil’ Northampton 
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Pie 


PORTABLE 


LOUD 
SPEAKING 
EQUIPMENT 


Pye Portable Public Address equipment is 
transistorised for maximum portability and 
minimum current consumption, It is the 
perfect answer to all situations where 
mobility, temporary use or lack of power 
supplies make it impractical to use more 
conventional systems. 

Ideal for police, fire services, political 
meetings and electioneering vehicles, garden 
fetes and sports meetings, touring coaches 
and all types of ships, passenger and freight 
control on railways, building operations 
and many others too numerous to mention. 
Intrinsically safe versions of this equipment 
are available which have been certified as 
suitable for use in methane and pentane at- 
mospheres by the Ministry of Power and the 
Ministry of Labour Factory Inspectorate. 
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3 WATTS The Hand Portable Electronic 
Megaphone weighs only 5 Ib. The transistor 
amplifier gives more than 3 watts output. It 
uses standard torch batteries which last. 
about six months. 

The Portable Electronic Megaphone with 
adjustable stand and separate microphcne 
is suitable for all temporary occasions. It 
can be stood, mounted at an angle or easily 
carried. It is similar to the Hand Portable 
and is completely self-contained. 


10 WATTS The Portable Transistor Amplifier weighs only 54 Ib. 
and measures 8” x 34” x 6”. It will deliver 10 watts output for a 
consumption of 1.8 amps from a 12 volt battery. It is ideal for use in 
moving vehicles or on sites where a mains supply is not available. A 
comprehensive selection of microphones and loudspeakers is available. 


PYE TELECOMMUNICATIONS LTD. 


NEWMARKET 
Telephone: Teversham 3131 


ROAD * CAMBRIDGE 


Telegrams: Pyetelecom Cambridge 
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FPEATURING PYE TELECOMMUNICATIONS EQUIPMENT 


PTE TELECOMMUNICA TIONS 


“Ranger” v.h.f. 
dashboard mounting 
Radiotelephone 


The Pye ‘‘Ranger”’ radiotelephone 
has been designed to meet the 
specifications of the American 
F.C.C. and the British G.P.O. It 
is suitable for use under all 
climatic conditions and is vibra- 
tion proofed. Its features include 
light weight, low battery drain and 
low cost of installation and main- 
tenance. Optional features are 
alternative channel spacing; public 
address and rebroadcast facility on 
A.M. types; and a choice of fist 
microphone or telephone handset. 
PTC 8001/2: 10 watt F.a PTC 2001/2: 5 watt A.M. The PTC 8001/2 and PTC 2001/2 
Available from 25—174 Mc/s. Simplex or Duplex operation form part of a complete series 
“Split-channel” selectivity Up to 6 switch-selected channels which include boot-mounting types 
Power supply: Models for 6, 12 or 24 voles operation. and fixed stations. 


Brief Specification 


PYE TELECOMMUNICATIONS LIMITED 


NEWMARKET ROAD - CAMBRIDGE 


Telephone  Teversham 3131 Telegrams: Pyetelecom Cambridge 
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT 


Video Transmission 
Oscilloscope 


Brief Specification: 

“Y" Amplifier: 
Frequency response: | c/s.—10 Mc/s.-+ IdB. 
Sensitivity: 50mV./cm. 
Waveform response: K=0.25% 

Time Base: 
Range: Iu sec.—100m. sec. 
Trigger: Internal, External or Free Running. 
Delayed Trigger: Variable, 5-85y secs. 


The Pye PTC 1205 Video Transmission 
Oscilloscope is designed for testing video 
performance of transmitters, microwave 
links, land lines, repeater stations and 
studio equipment. Standard graticules 
simplify testing when the instrument is 
used in conjunction with the Pye PTC 
1201/3 Pulse and Bar Waveform 
Generator. 

Special features include internal calibra- 
tion of amplitude and frequency, cali- 
brated delay scan, hum filter, 10 kc/s 
square wave oscillator and timing wave 
generator frequencies of 1, 6 and1oMc/s. 
As the response of the amplifiers is sen- 
sibly flat up to 10 Mc/s, the instrument 
is suitable for use on 405, §25 and 625 
line systems. 


PYE TELECOMMUNICATIONS LIMITED 


NEWMARKET ROAD 


Telephone: Teversham 3131 


* CAMBRIDGE 


Telegrams: Pyetelecom Cambridge 
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in view of the increased world- 
wide demand for 


HALTRON RADIO TUBES, 


we are happy to announce that 
we are now operating from our 
new and enlarged premises. 
This enables us to offer a much 
wider range of receiving, trans- 
mitting and special purpose 
tubes, backed by prompt de- 
liveries. Come to our unique 
organisation and get all your 
valve requirements from one 
reliable source. 


We invite your specific enquiries for valves 
tested to CV, JAN, and MIL specifications. 


Our Organisation is A.R.B. Approved. 


If you are not already on our Mailing List, please send 


for latest Price and Stock Lists. 


HALL ELECTRIC LTD | so 


Cables: 
Ha‘tron House, Anglers Lane, Kentish Town, W.W.5 =i 
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We can gladden the hearts of Purchasing and Estimating 
Departments by announcing that prices of Suflex Cord are 
coming down again. There are further 

PRICE REDUCTIONS ON 
SUFLEX NYLON DRIVE CORD and 


SUFLEX LACING CORD 


SUF LEX Please write or telephone for new price lists, 


LOncon 


Suflex Ltd 35 Baker Street London W1 WELbeck 0791 
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FOR HARD VALVE MODULATOR CIRCUITS 
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the E.E.V. C1133 has the same specifica- 
tions as the 4PR60A. It also meets all the 
requirements of military and commercial 
specifications with the additional advantage 
of smaller bulk. Conditioning at 30 kV and 
rigorous testing ensure thoroughly reliable 
operation right up to the maximum peak 
anode voltage and current ratings of 25 kV, 
18 A. 
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Typical O oa 


D.C. Anode Voltage 20 kV 

Peak Anode Voltage 25 kV 

Screen Voltage 1.25 kV 

Grid Voltage 600 V 

Pulse Anode Current 16 A 

\\ Peak Anode Current 18 A 

1] Hi Pulse Output Power 700 kW 

HATH Duty Cycle 0.001 

(| Pulse Length 2 psecs 
\WA\\\ 
\ 


A lower rated version, the C1111, 
is also available. 


\\\\\\\ 
NY I 


Abridged Data 


= ; Anode Peak Peak Anode 
Plug-in Overall Overall . x Screen ; 
Type replacement Length | Diameter | Net | Heater | Voltage Anode Anode | Vojrage | Dissipa- 
ine Max Max Weight | Voltage Max Voltage | Current Max. tion 
D.C. Max Max. i ; Max. 
C1133 4PR60A 1s2mm 65 mm 9 oz. 26 20 kV 25 kV 18 A 1500 V 60 W 
(CV2416 715C 
CV427 
CV2752 
Cit 7isC 1is2mm | 465 mm 9 Oz. 26 17.5 kV 20 kV ISA 1500 V 60 W 


Telephone: Chelmsford 3491 


AP/112 


ENGLISH ELECTRIC VALVE co. LTD. @} a) aiamsdabignese aed 


a pret ae 
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Voltage Stabilisers and Reference Tubes 


The most extensive range provided by 


ENGLISH ELECTRIC VALVE CO.,LTD, =| sy manufacturer in Great Britain. 


Send for full technical data. 


Striking 
voltage 


(Vv) 


° . 


Previously 
known as 
American 
equivalent 
Operating 
resistance 
(megohms) 
Tube current 
max. (mA) | 
Tube current 
min. (mA) 
Regulation 
max. (V) 


ignition elec- 
trode series 


OA2 | QSI207. OA2 | CVI832 | 185 225 
OA2WA+  QSI210 OA2WA | CV4020. 165 25 | 150 


OA3 QS1205 OA3 Cv3798 105 | 160 | 75 


O82 QSi208. OB2 | CVvi833 | 133 | 210| 108 
OB2WA+ QSI2ii OB2WA| Cv4028 133 | 210 | 108 
| 0¢2 = | O82 — |0S|t4s| 75 


QsS1206 0C3 «| CVvE8S 133 | 210 | 108 | 


©D3 —QS150/40 OD3 | Cv2I6 | 180 | 225 | 150 


| Qs7s720 | — | Cv284 110 | 160 | 75 
(CV5083) (70) 
EAS 

| QS75/60 Cv434— 117 
| Qse3/3_ improved 115 
cv449 

QS92/10 | cviss 140 92 [5-0 British 
} (CV1070) | 

Qs95/10 | Cv286 «110 


QS108/45 CVv422—-120 
"QS150/15 Cv287__—«170 150 
~QS150/45 Cv395. 170| — | 150 
'Q$1200 CV2225 180 | 225 | 150 | 


QS1201 + — |10| te] 75 | 
'QS1202+ CVv4052 | 133 | 210 | 108 | 
QS1203+ on CV4053 180 225 | 150 
QS1204 a — (133 210) 108 


QS1209/ | 5651/ 565 Cv449 | 115 160| 84 
565! QS1209 | 


QS1212+ — S6SIWA®*® CVv4048 115 115 85 =_ _- 


Qsi2i3+ |  — — _ Cvaoss 115 115. 8S | — | — | 10, t |40) B7G/F | 


+ This is a rugged ‘and reliable type. B7G/F denotes flying leads. o in normal lighting. 
@ In total darkness. * Near equivalents. 
— 


Stabilovolts 
I Regulation | 


| ! T 
Service Gap Striking | Operating) Anode | Cathode per gap Base 
type voltage | voltage current | current over full | 
min. (V) (Vv) max. min. current 
(mA) (mA) range 
(average) (V) 


cvioes — 


AlwK | 210 
Al to K T1410 
‘A4 to K 420 
[A3toK | 320 


Cvl069 }-——____— - 
a2 to K 210 

AltoK | 110 | 

t Indicates a recent addition to the range 


a 


ENGLISH ELECTRIC VALVE CO. LTD. @()) Sbeshabedriisiannare 
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COMMUNICATIONS 
RECEIVER Type c864 


. Pua 
*y AREA 


All round the World this Airmec receiver 
is known and used for its remarkable 
performance at an extremely low cost. 


S‘perior Sensitivity 
Superior Signal-to-Noise Ratio 
Supe:ior Second Channel Re ection 


. ; oe ES ad 5 


Main tuning control showing ADDITIONAL FEATURES 
a portion of the seven fre- 
quency scales, the coarse and 
fine logging scales and the 
movable cursor. 


@ Separate incremental tuning con- 
trol for use with crystal calibrator. 


Double frequency changer circuit. 


Stabilised local oscillator H.T. 
voltages. 


Image rejection over 100 db. 


Exceptionally high sensitivity and 
signal noise ratio. 


Variable selectivity. 

S meter incorporated. 
Very stable B.F.O. 

Muting facilities provided. 
Built-in loudspeaker. 

2 watts output. 

Turret band switching. 


@ Frequency coverage 
from 15—45 kc/s and 
100 Kc/s—30 Mc/s. 


@ Frequency setting acc- 
uracy better than 1 kc/s. 


@ Film scale giving actual scale length of 
4ft. on each frequency range. 


@ 90: 1 slow motion drive with logging scale. 


PRICE: £150 SEND FOR LEAFLET I60A 


i IIT AA RADIO AND ELECTRONICS 
Au | Le ( AIRMEC LIMITED + HIGH WYCOMBE ~- BUCKS 


Telephone: High Wycombe 2060 
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A NEW ALL-BRITISH 
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This new Sylvania-Thorn NPN Ger- MAXIMUM RATINGS 
manium Alloy Transistor Series GT 422 
has been designed and made in Britain S| Se | Gee | oe | oe 
for power switching applications. It is 

precision built of hermetically-welded | maximum cottecTor- 
construction in a rigidly-controlled pro- Pinte enbatings 6OV | GOV | GOV | 36V | 36V 
duction environment; its reliability and 

long life is ensured by careful inspection ~~: flees 6A 6A 3A | 6A 3A 
and testing at all stages of manufacture. 


OC CURRENT GAIN 


RATE 
MAXIMUM 9,06 COLLECTOR-CURRENT 
JUNCTION TEMPERATURE: 85 MAXIMUM: 120 35 60 35 60 
, 18 
CURRENTS UP To ° AMPS. 
MAXIMUM COLLECTOR- 60 V 2 HOLES 
EMITTER VOLTAGES UP TO “156 DIA 
Several ratings are available. Write for “1k? ‘eos 7 1010 shoes 
further details to: 435 7 
as 
Sylvania-Thorn Colour Television 7] 7 
Laboratories Limited, Dept. GT3 are er 6 % 
_ . < 
Great Cambridge Road, Enfield, Middx 5 x | & S 
: =z | } ex 3. pom 
83 aes 1 zr ® 
o as * i_¥ eS 3 
- ij! 33 3 ; 
a 3 | oo 
= N | —_ 
-}.430 +— 
NOM 


NPN GERMANIUM ALLOY TRANSISTOR SERIES GT 422 
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Stabilized 


P 


FOR 
THERMIONIC 
VALVES 


£150 NeETT IN UK 


High-power 0-600 voits stabilized 300 mA max. 


L.T. supplies stabilized — two independent 
outputs at 63 volts 4 amps. 


H.T. source resistance less than 01 ohm at d.c. 
and less than 05 ohm up to 30 kc/s. 


H.T. source resistance may be varied up to 
a maximum of 40 ohms. 


Mains ripple of up to 6 volts can be 
superimposed on H.T. line. 


Te. 


Overioad protection of H.T. line by 
resettable cut-out. 


COMPONENTS LIMITED 


wees INSTRUMENTS DIVISION DO 
ROEBUCK ROAD + HAINAULT « ILFORD * ESSEX * TELEPHONE : HAINAULT 4444 
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Two new stabilized power packs with outstanding 
features for the development engineer. 


The Type PP.1 has the unique features of stabilized L T. 
voltages, variable H.T. source resistance, and mains ripple 
injection on the H.T. line. 


The Type PP.3 is fully transistorized and provides simul- 
taneous d.c. voltages of either polarity, and is fully protected 
against accidental short-circuit. 


pp TRANSISTORS Two independent variable d.c. supplies 0-30 voits | amp. 
Positive and negative supplies provided simultaneously. 
£1 1 0 NETT IN U.K Up to 60 volts d.c. by series connection. 
Fully protected against short-circuits. 
leafie Wé62 Ripple less than | mV peak-to-peak. 
Both voltage and current monitored simultaneously. 


We shall be pleased to errange for our Area Saies Engineer to demonstrate these models to you. 


eeoeeee#e#eeseeeeeseeeeeseve#ee#85ee#ees3s+onrteeee#eee*?® 
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EDISWAN 
S11E12 
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THE PDISWAN SIIEB12 (CV40600) 
Special Quality Beam Tetrode 


EDISWAN 


MAZDA 


INDUSTRIAL VALVES 
AND CATHODE RAY TUBES 
SIEMENS EDISON SWAN LTD 


An A.E.t. Company 
15$ Charing Cross Road, London, W C.2 


Tel: GERrard 8660 


newcomer 
with 


first 


class 
reference 


The S11E12 is the latest addition to the range of Ediswan 


valves designed specifically for use in series or shunt 
control circuits. 

The S11E12 has an international octal base and the im- 
portant parameters are as follows: 


Heater Voltage (volts) Vi 6.3 
Heater Current (amps) Ip 1.6 
Anode Voltage, maximum (volts) V, (max) 800 
Screen Voltage, maximum (volts) Vy. (max) 300 
Mutual Conductance (mA/V) £m 13.5 
Anode Dissipation (watts) P, (max) 28 
Cathode Current (mA) I, (max) 300 


The new valve is specially designed to resist shock and is 
quality tested at all stages of manufacture to ensure maxi- 
mum reliability and life expectancy. It is available from stock. 
Further information on this and other valves in the CV 4000 


range will be gladly sent on request. 
cac 16/9 
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Sentorian 


HIGH FIDELITY AT 
REALISTIC COST 


The items illustrated were exhibited at the Northern 
Audio Fair, Harrogate. They are representative of the 
wide range of W. B. Hi-Fi equipment. Our experience 
in sound reproduction covers 33 years; such a back- 
ground is a guarantee of quality. 


Stentorian Cambric 
Cone Hi-Fi Units. 
The famous H.F.1016 
ot £7.12.3. 


Other types from 
£1.2.6. 


Ready-to-assemble 
cabinets in polished 
walnut from £5.10.0 

to £16.16.0 


Tweeter Units from 


33/3 to £12.12.0. 


Er Sah a bir Prelude Horn-Loaded 
| Cabinet £19.0.0. 


H.F.817 Speaker 


i) £10.16.6. 
{ 


7.359 Cone 
Tweeter Unit 33/3. 


Stentorian Extension Speakers from 60/-. 


W.B.12) 


W.B.8S Stereo 
Amplifier £23,15.0 


W.B.8S Stereo 
Control! Unit €22.15.0 


* PRELUDE ”’ ready-to-assemble 
cabinets in striped sapele from 
£9.19.6 to £13.13.0. 


COLUMN LOUDSPEAKERS 
Cabinet for H.F.816 Unit €18.18.0. 
Cabinet for H.F.610 Unit £9.19.6. 


WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS 


Telephone : MANSFIELD 1762-5 Demonstrations at our London Office (109 Kingsway, W.C.2.) 


every Saturday fom 9 a.m. to 12 noon. 
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High frequency—High 


Computing Transistor 


The OC23 is designed and specially tested for 
driving square-loop ferrite computing elements 
and storage matrices. Its high f, and power 
handling capabilities, however, suit it for a 
number of additional computing applications. 


@ Ferrite drive transistor providing 1l-amp 
pulses with rise time <0.8 usec. 


Half and full current pulse generator tran- 
sistor for ferrite stores of up to 40,000 bits 
capacity 


Gating transistor for use with ferrite stores 


Clock pulse generator transistor for medium 
speed computers 


High quality industrial A.F. Transistor 


The f, of 2 Mc/s of the OC22 ensures that the 
negative feedback used in quality a.f. amplifiers 
does not cause h.f. oscillation. In addition, the 

gives a generous final gain even allowing for 
the inevitable reduction through negative 
feedback, thus reducing the power required from 
the drive stage. An extremely linear a’‘/I, 
characteristic is yet another reason for using 
the OC22 in transistori ied industrial a.f. equip- 
ment where quali is of paramount importance. 


Communications Transitor 


The OC24 is particularly suited for communica- 
tions applications. Two of these transistors are, 
for example, used in the output stage of a marine 
distress transmitter where they provide 4 watts 
c.w. at 500 kc/s. The OC24 can, of course, be used 
for modulated c.w. or telephony. 

Another example of the application of the 0C24 
in the field of communications is a 12 channel 

telephone repeater amplifier which conforms to 
the full C.G.L.T. Specification. This amplifier 
has an output of 0.5 watt at 120 kc/s. 


NOVEMBER, 


Pulse generator circuit for square loop ferrites 
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4-watt experimental a.f. amplifier circuit 


Total harmonic distortion at 4W output 
(measured at 400 c/s) 
Frequency response (400 c/s ref. level) 


Feedback factor (with 2.5 kf. source) 
Sensitivity (input current for full output) 


<1.0° 
+2dB2)cs 


1959 
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Power transistors. 


10 watts dissipation 
2 Mc/s average fy 


High frequency cut-off, high «’, high dissipation 
and low bottoming voltage are all combined in 
the Mullard OC23—a leading transistor ofits kind 
in the world. 

The OC23 and its companion types OC22 and 
OC24 are now being made by Mullard in extremely 
large quantities and are immediately available 
at economic prices. Telephone or write Mullard 
House for full information and assistance in 
selecting the type most suited for your particular 
application. 


Germanium P-N-P Alloy Junction Transistors 


Characteristics (at Tienction 2° C) for 0622, 0C23 and 0C24. 


GROUNDED BASE 
Collector Leakage Current Typical 
(at V 10V, I.=0) e Igo) S0nA 
Emitter Leakage Current 
(at V.=-10V, I.=0) ae ai leo) WuA 
GROUNDED EMITTER 
Collector Bottoming Voltage 
(at I.=1.0A, Ip=30m4A) ; ad Vee -400mvV* 
Current Amplification Factor Typical 
(at V 2vV.1 100mA) ... ove j 200 
(at Vo=-2V, Ip=1.0A) a: a 150 
* -400mV for 0C23 and O0C24 only. OC22=-600mV. 


[Mullard | 


MULLARD LIMITED 
Semiconductor Division 
Mullard House - Torrington Place 


London W.C.1 - LANgham 6655 semiconductor 


division 


@ Mis 2a 
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SSB-L1 Fixed Station. 60 watt (500 watt double sideband 
equivalent) eight channels 3-15 me/s. 


SINGLE SIDEBAND 


Communications system 


Over 4000 RCA single sideband 
equipments are in use the world 
over as fixed and mobile stations. 


Eight Channels. 


Instant Selection of Upper or Lower 
sideband. 


Compatibility with double sideband 
systems. 


Remote aerial tuning facility for SSB-L1. 
Mechanical Filter giving outstandingly 
High Selectivity. 

Exceptionally Stable and Reliable Op- 
eration. 


Rugged construction for naval and 
military use. 


SSB-L30M Mobile Station. 30 watt (250 watt double sideband 
equivalent) eight channels 3-15 me/s. 


Automatic remote antenna 
tuner AAT-L100 


Noise limiter -clipper—filter for 
heavy interference conditions. 


RCA GREAT BRITAIN LTD. LINCOLN WAY, SUNBURY-ON-THAMES, MIDDX. Tel: Sunbury-on-Thames 310] 


dn Associate Company of Radio Corporation of America. 
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the magnetic recording 
tape with the highest 
technical standards 
* High sensitivity 
* Low noise level 
Low ‘print through’ factor 
Anti-static 


Freedom from curl 
and stretch 


GENERAL LONG 
PURPOSE PLAY 


Price 
without 
EMICASE 


Length Price in 


Size approx. | EMICASE 


3” dia. 175’ 
3” dia. 250’ 
34° dia. | 175” 
3}” dia. 
5” dia. 
5” dia. 
99/12 |p""Continental” a eo 

? s 7” dia. 
loge |S wentue 7’ dia. 
8}" dia. 
8" dia. 


ooqmoo0doeccocrdedaon® 


: |}"Professional” 


Emmicase 


now available separately ! 


the polystyrene container that solves tape 
storage problems, protects spools from dust 
and allows easy identification 


*§ SALES 4&4 SERVICE LTD 
of leader tapes. 


- (Recording Materials Division) 
c " " : HAYES - MIDDLESEX 
7’ — 4s. Od; 53 - 3s. 6d; 5 - 3s. 6d. Tei: SOUtha!! 2468 
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POTTED PAKONECTORS 
18 WAY 


*No cover and cable clamp worries. We 
connect your cable to plug or socket and put 
the assembly in polythene. * 18 connections 
in less than | inch diameter. * Standard B9A 
valveholder mounting. * Nylon loaded PF. 
mouldings. * Cadmium plated or gold pins 
and contacts. 


ELECTRONIC 


TC2 


) BOA EH. 


'’  VALVEHOLDERS 
, BM9/UV 


cover no. 9 


BM9/PS 


Polythene Shrouded B9A. Valveholder 


for Television E.H.T. Rectifiers. cover no. II 


Send for full details to:— The McMurdo Instrument Co. Ltd.. 
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VOLTAGE 
SELECTORS 


14 WAY B279001 


BLACK P.F. MOULDING 6 WAY XVS/6 
NYLON LOADED P.F. MOULDING 


COMPONENTS 


VOLTAGE 
SELECTORS 


6 WAY MINIATURE BMVS/6 


BLACK P.F. MOULDING 
4 WAY BVS/4 


BLACK P.F, MOULDING 


Ashtead, Surrey. Tel: Ashtead 3401 


42 WIRELESS WoRLD NOVEMBER, 1959 


POTTED PAKONECTORS 
18 WAY 


*No cover and cable clamp worries We 
connect your cable to plug or socket and put 
the assembly in polythene. * 18 connections 
in less than | inch diameter. * Standard B9A 
valvehoider mounting. * Nylon loaded PF. 
mouldings. * Cadmium plated or gold pins 
and contacts. 


ELECTRONIC 


©) BOA EH. 
VALVEHOLDERS 


Polythene Shrouded B9A. Valveholder 


for Television E.H.T. Rectifiers. cover no. {| 


Send for full details to:— The McMurdo Instrument Co. Ltd.., 
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VOLTAGE 
SELECTORS 


14 WAY B279001 


BLACK P.F. MOULDING . WAY XVS/6 
NYLON LOADED P.F. MOULDING 


COMPONENTS 


VOLTAGE 
SELECTORS 


6 WAY MINIATURE BMVS/6 


BLACK P.F. MOULDING 
4 WAY BVS/4 


BLACK P.F. MOULDING 


Ashtead, Surrey. Tel: Ashtead 340] 
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—for Industrial Research 


A new simultaneous 
dual-channel 


tape recorder 


Series 3C/FN 


J 
et } 

‘Ta Ferrograph Series 3C/FN, illustrated oS 

here, is a simultaneous dual-channel instru- 

ment, using staggered heads, which offers frequency and phase shift limitations) can be 

special facilities to those engaged in medical, recorded simult: ene and replayed when 

aeronautical and other scientific research. required. Thus, the scope of such an instru- 

Besides the normal ability to record simul- ment, when aad for Reséarch purposes, is 

taneously time pulses on one track and almost unlimited. 

intelligence on the other, it becomes immedi- Our wide experience in the design, manu- 

ately obvious that many forms of comparative facture and application of high precision 

measurement, stereophonic sound, or indeed, magnetic tape recording equipment in Industry 

any two activities capable of being trans- will be made freely available to you on 


lated into electrical phenomena (within its request. 


The tueomparable MEV O graph 


BRITISH FERROGRAPH RECORDER CO. LTD., 131 Sloane Street, London, SWI. Tel: SLOane 2214/5 & i510 


A Subsidiary of Ferrograp» Company Ltd 
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~, 
the 
component 
are looking 
for could 
be here 

We make thousands of components for radio, TV and We can quote particularly favourable prices for the types of 
electronics, and we believe they are generally better and, for component illustrated—prices that could help you to get 
their high quality, cheaper, than any on the market. your production costs down to a new low level. 


EIGHTAR CONNECTORS for the new 110° CRT’s 
COAXIAL PLUGS AND SOCKETS, Single, 2, 3, 4 and 5-way 
MINIATURE JACK PLUGS AND SOCKETS 
INTERNATIONAL OCTAL VALVEHOLDERS 

CRYSTAL HOLDERS 


Manufacturers are invited to write for details of our complete range of components 


Cc HL Il 4 ELECTRONIC COMPONENTS 
SIEMENS EDISON SWAN LTD 4:44). Company 


155 Charing Cross Road, London, WC2 and branches 
Telephone : GERrard 8660 Grams : Sieswan Wesicent London Cac 17/22 


CARR FASTE 
STAPLEFORD 


WIRELESS WorLD 


NER CO LTD 
NOTTINGHAM 
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The range of Cinch “J” type plugs 
and sockets includes 4, 8, 12 and 


20 ay types. Both plugs and 
are suitable for cable 
ecting or for  inter-chassis 


connection as unitors. 

The specially designed contacts 
each have 12 resilient fingers which 
engage with the corresponding plug 
blade, resulting in high electrical] 
efficiency matched by consistent 
smoothness of operation. 


4 
| 


RES. 
Sake Bi 


Be 


oe Sy 


oo 
Ras 


oe 


ase 
i 


: 


LONDON: 197 Great Portiand Street, W.1. Langham 3253/4/5 
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AT REDUCED PRICES GIVE 
THE RETAILER NEARLY 


502, non 


ON TOTAL OUTLAY 


So in buying top quality and match- 

less reputation, you lay out less 

money and make more profit. f THE NEW 
iy , PRICE LIST OF 

It’s just plain common sense TELEFUNKEN 

to prefer TELEFUNKEN! 4 VALVES CAN 


[ BE OBTAINED 
From your wholesaler, or from the a 4 j FROM TELLUX 
sole British Distributors for all sets ' Sag LTD OR YOUR 
Telefunken Radios, Radiograms, WHOLESALER 
Record Players, etc.:— All valves hove 


TELLUX LTD = 


Member of the K.G. (Holdings) Group of Companies 146 NEW CAVENDISH STREET + LONDON, 
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‘have a good name for 


COMPONENTS 


ene 

-y** °o ’ 

* Oeste ad 
Merete!” 


=! 


$5011/3 Trimmer 


P.T.F.E. dielectric screw 
type trimmer for 
suspension in wiring. 
Capacity | pf to 13 pfs. 


ry 
decex 4 


> 
wv. 


$5511 Trimmer 
Screw type trimmer 
for chassis mounting 
Capacity | pf tol0 pfs. 4.» 


C7802 Condenser 


A miniature 2-gang less than |” in length. 
Can be provided with trimmers and 
either direct or slow motion drive. 
Capacity swing 118 pfs each section or 
153 pfs and 82 pfs. 


SUESEESEREEY » 


€7402 Condenser TS6-12 Miniature Terminal Strips 

For applications requiring larger capacity Centres are 5/32”, available in single, 

values than C7802. A cut oscillator vane 2, 4, 6, 8, 10 and 12 units with 

is available for an |.F. of 470 Ke/s. insulators of aluminium oxide 

Capacity swing 196 pfs aerial and 110 pfs possessing high strength in relation to 

oscillator or 196 pfs in each section. size. Larger versions can be supplied 

Either slow motion or direct drive types both in single stand-off and strip 

are offered with trimmers if required. form with voltage ratings up to 
4K.V. working. 


WINGROVE & ROGERS LIMITED 


HEAD OFFICE: Dept. W. Domville Road, Mill Lane, Liverpool, 13. Grams & Cables: Components, Liverpool. Phone: Stoneycroft 2265 


LONDON OFFICE: Dept W. Broadway Court, Broadway, London, $.W.!. Telegrams: Compounded, Phone, London. Phone: ABBey 2272 
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ELAC 
speakers 


RETAIL PRICE LIST 


FLUX | POWER | PRICE 
RATING 
PEAK 


6500g | 2.5 WATTS| 19/6 
8500g | 2.5 WATTS| 22/6 


6500g | 3WATTS| 18/6 
8500g | 3WATTS| 21/6 
6500g | 3WATTS| 18/6 
8500g | 3 WATTS! 2l/- 
| 


TRADE DISCOUNT 331% 


ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15 
Tel: Tottenham 0505/9 (5 lines) 
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The Silicon Diode shown 
Ybove is actual size. 


for MINIATURIZED Circuitry 


SPECIAL FEATURES 
@ AUTOMATIC WIRING TECHNIQUES @ HIGH POWER TO SIZE RATIO 
@ HIGH TEMPERATURE OPERATION @ HIGH FORWARD CONDUCTANCE FERRANTI 
@ HIGH RECTIFICATION EFFICIENCY @ RUGGEDISED CONSTRUCTION 
Ferranti Miniaturized Circuit Diodes are designed for automatic wiring 
techniques. These diodes, in addition to being run at maximum ratings for 
forty-eight hours, are rigorously tested to satisfy the following conditions 
Vibration Grade ! (Aero Engines) 
Shock > 500 
Humidity Class HI 
Temperature Range —70°C to + 135°C. 
P.1.V. Range 50-400 Voits Max. Mean Rectified Current 500mA S I L ! C 0 N 
. SEMICONDUCTOR 
FERRANTI LTD’ GEM MILL * CHADDERTON * OLDHAM ° LANCS * Ter: main 6661 DEVICES 


LONDON OFFICE: KERN HOUSE, 4, KINGSWAY. W.C.2. Telephone: TEMple Bar 6666 
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...anew 
approach 
to better 
listening 


The COLAUDIO 
provides a new incentive 


to listening, creates a new real- 


ESSENTIAL DATA ism in reproduced sound, adds a new 
NOMINAL SIZE 1s” 


PEAK POWER HANDLING beauty to music and the finer nuances of 
CAPACITY 25 watts 


VORS Con. Seer of speech. Combining a 15 in. direct radiator bass loud- 
TOTAL FLUX 290,000 Maxwells 


FREQUENCY RESPONSE ——-30-15,000 c/s speaker with two direct radiator, pressure-type high fre- 

PA:S RESONANCE 35 c/s , 

IMPEDANCE AT 400 c/s 15 ohms quency reproducers in column form, the COLAUDIO 
is the culmination of over thirty years’ research, 
development and manufacture of loudspeakers for 

all purposes. Its perfection of tone can be 
truly appreciated only by an aural test—once 
heard, you will never be satisfied until you 


instal one in your own reproducing equipment. 


COLAUDIO 


Rola Celestion Ltd. THAMES DITTON, SURREY, ENGLAND. Telephone: Emberbrook 3402/6 
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Prequinoy mbaturomert und To bMes 
-for less than £300 
and time moatunmont trio the bargain! 


Other models available from £245 


VENNER ELECTRONICS LIMITED, Kingston By-Pass, New Maiden, Surrey . MALden 2442 
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| 
b 
BRENELL MK. S 64 GNS 


The Heart of a good Tape Recorder 


is its Deck 


BRENELL 3 STAR 58 GNS 


For the enthusiast who loves to experiment—who wishes to build up his own tape recording unit 


—to construct into his own furniture or to add to existing hi-fi equipment, 


the Brenell Mk. 5 Deck presents truly remarkable value. Its versatility of application has firmly 


established the Brenell in the hi-fi market as a general purpose deck with immense advantages. 


Superbly made, it is conclusive evidence of the skilful design for which Brenell are noted. 


BRENELL MK. 5 DECK. 4 operating speeds: Extra heads can be fitted: 8jin. spools 
accommodated: Only two switches (interlocked for safety) are employed. These 
control record, playback, wind and rewind and have extended shafts for fitting 
extra wafers if necessary. Large statically and dynamically balanced flywheel! for 
speed stability. instant stop without spillage. Fast rewind (45 sec. for |,200ft.) 
Tape Deck with provision for extra heads 28 gns 

Complete record/playback amplifier with power unit £24. Stereo rec./playback (in- 
cluding mounting rack) £93/16/-. 


He renel, / PERFORMANCE [IS TRUE-TO-LIFE PERFORMANCE 


The Breneli Deck is of course incorporated in their famous Mk. 5 Recorder. The Rank 
Organisotion ore regularly purchasing the Mk. 5 tape recorder for use in their cinemas. 


GD23 


Sole Manufocturers: BRENELL ENGINEERING CO., LTD., 1A, DOUGHTY STREET, LONDON, W.C.!. Telephone: CHA 5809 and HOL 7358 
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EMPRESS RADIOGRAM AND TUNER CHASSIS 


STEREOPHONIC AND A.M./F.M. 


$.$.8 STEREO R.G. CHASSIS 26 Gns. & 


4 


8 Valves. Ganged Bass and Treble Controls. 
Dual Volume Controls with Concentric Knobs. 
3 Wavebands: L.M. and F.M. 
Built-in Ferrite Aerials. 
Extremely High Sensitivity on F.M. 
3 Position Amplifier Switch. . OE OE AE UO Se a eat we 
1. R.H. Channel only (Monaural) A ET NS ER TU ae EN Tee a ne 
34 watts Gram or Radio. ee. tes =) ss St a 
2. R. & L.H. Channels (Monaural) 
7 watts Gram or Radio. 
3. R. & L.H. Channels (Stereo) 
7 watts. 
Dipole and all leads supplied. 
Dial size 15in. x 6in. 15 ohm. outputs. 


R.G.9 A.M./F.M. CHASSIS 25 Gns. 


9 Valves. Push Pull Output. 6 Watts. 
Built-in Ferrite Aerials. 

Magic Eye Tuning. 

Extremely High Sensitivity on F.M. 

4 Wavebands: L. M.S. & F.M. 

Dipole and all leads supplied. 

Dial size 15in. x 6in. 

15 ohm, output. 


T4 F.M. TUNER CHASSIS 


4 Valves. Self Powered. Low Radiation. 
High Sensitivity. Permeability Tuned. 
Frequency Range 85—100 mc/s 
Dimensions L. Iljin, H. 4im. D. Sjin. 
Dipole supplied. 


RG@6. Gv. A.M./F.M. Radiogram Chassis—21 Qns. 
FMTS.5v. A.M./F.M. Tuner Chassis—19 Qns. 
SA4. 4 Valve Stereo Amplifie-—£8.0.0¢ 


Manufa-tured by :— 


BRITAMER LIMITED 


48-56, BAYHAM PLACE, LONDON, N.W.1. ——Zelsohone No. 
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"PLUCAN' 


SOOO TYPE RELAY 


“ 
page 
aoe ve a, 
Aopen 
£ - %; 
% 
“ 


WITH 
TRANSPARENT 
OUST 


COVER 
9 


ANO 
PLUG-IN 
BASE @ 1 bly 


Pat. No. 38370/57 


‘ y —— 
CAN NOW BE SUPPLIED AS FOLLOWS :- 


SIZE OF BASE 
ax lx 


6 CHANGE-OVERS LIGHT DUTY. 6 MAKES OR 6 BREAKS HEAVY DUTY. 
AID ARB 2 CHANGE-OVERS HEAVY DUTY AND 2 CHANGE-OVERS LIGHT DUTY. 
. . . . . > ¢t @ 
ADMIRALTY TRANSISTORISED TO OPERATE AS LOW AS 3 MICRO-AMPS. 
° 
APPROVED ; A.C. OPERATION FOR 6V, 12V, 24V, SOV, 110V AN 250V A.C, 
3000 & 600 TYPE RELAYS DOUBLE WOUND COILS. P.T.F.E. INSULATION. 
OPERATE AND DELAY UP TO 5 SECONDS. 


A.D.S.RELAYS LTD 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.I 
Telephone: CLErkenwell 3393/4/5 


a 
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A higher standard of 
listening enjoyment and 


satisfaction in the home 


ST TTT IIIT MAMAMAL ULLAL LULL LLL 


QUAD 
ELECTROSTATIC 
LOUDSPEAKER 


“For wee closest 
ofvoath, to thy 
original sounw’ 


ACOUSTICAL MANUFACTURING COMPANY 


The Quad Electrostatic Loudspeaker is essentially 
an instrument designed for the home* of the 
music-lover with every emphasis towards the natural 
quality desirable for serious listening to music of all 
types. Of modest size, this loudspeaker is suitable 
for use in the average-sized lounge ; it is capable of 
providing distortionless reproduction under such 
conditions up to a volume level similar to that 
experienced in the concert hall. 


"Increasingly used in studios, monitor rooms and wherever 


standards have to be set—and maintained. 
Send a postcard marked W.W. for illustrated booklet. 


LTD.. HUNTINGDON, HUNTS. Huntingdon 361 
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with the ff 
¢WvV SERIES 


Take the best in Constant Voltage Transformer 
design and practice... maintain all those features 
proven by years “in the field’... . add still greater 
efficiency . ... reduce size and weight .... and then 
drastically cut the cost — and you have the NEW 
CV Series 


Models now available with output capacities of 25, 
50, 75 and 100 watts and range of outputs from 
6 to 240 volts — all providing assured output 
voltage regulation within + 1% for input variations 
of up to + 15% 


@ WEIGHT REDUCED by over 25%, 
@ SIZE REDUCED by over 40%, 
@ STRAY FIELD REDUCED by over 75%, 


@ OPERATE AT ANY LOAD 
from ‘NO LOAD’ to ‘FULL LOAD’ 


@ WILL OPERATE CONTINUOUSLY 
AT AMBIENT TEMPERATURES 
from -10 to +50°C. 


CONSTANT VOLTAGE TRANSFORMERS 


Ge SMALLER -LIGHTER 
treves a typical example- and COST LESS / 


MODEL CV.25/E MODEL MT.281/E ; 
/ 
| 
| | 


Input Voltage -. 


\ 


Output Voltage » htcneaeuien 6V C~ 
Output Capacity ..... 25Ww * 
Dimensions ..... “ 7*x Sd°x 49° 

Weight . 


PRICE £6.5.0 PRICE £8.0.0 


Full details in Folder W-63 available on request 


dvante COMPONENTS LIMITED 
— Ea — 


ROBBUCK ROAD « HAINAULT + ILFORD + ESSEX * TELEPHONE : HAINAULT 4444 & 7 e oa * 7 a e o 7 a * e 
6D 


~ to be sure / 
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é take a 


careful 


rf 
Bid ACY 


Patent Applied For 


it’s the first you’ve ever seen 


Yes, it’s an ‘S’ Type variable capacitor—but with a difference! It provides full 
tuning over two complete wavebands—in one variable capacitor—with no separate 
switches—no messy linkages—and at minimum cost. 

It incorporates an integral switch that permits wave change and tuning to be 
carried out with one control knob only on any two-band radio. 

Available as ‘S’, “‘W’ or ‘V’ Types fitted with two-pole changeover switches 
but a third pole can be fitted for dial lamp switching or similar purposes. Also 
available with split-reduction gear. 

Designers and engineers are invited to write for Publication No. 169. 


A new break in Radio Receiver Design 


Co ts G Pl 
THE PLESSEY COMPANY LIMITED f e S S ey 


New Lane - Havant - Hants 
Telephone: Havant 1701 


Overseas Sales Organisation: 
Plessey International Limited: Ilford: Essex Telephone: Ilford 3040 


NOVEMBER, 1959 WIRELESS WORLD 


miniature 


* full technical data 
upon request 


ARDENTE ACOUSTIC LABORATORIES LTD 


8-12 MINERVA ROAD, LONDON, N.W.10 Phone: ELGAR 3923 (6 lines) — Telegrams: HA/LER, LONDON. 
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A GUIDE TO BRITAIN’S BEST 


HI-Fl EQUIPMENT 


AMPLIFIERS 
LF.15.CS. 4 valve Push-Pull LI 
Amplifier. 10 watts output. | volt TUNERS 
R.M.S. input for full output T.10A. The ‘Ether Pathfinder’ 9 
f 
Auxiliary power supply for tuner 1M FM Tuner. Four wave- 
etc. Operates with Tone ¢ hand iM 2000 metres. one 
TC.IS.CS o 6.CS, ofr hand F M 88-108 Mc/s. Vari- 
TC.20.CS £20.5.0 1 selectivity 4 positions. R.F 
: Tuning indicator. Large 
. a eer 
! ~~ CS pA ini Push Pu f F lluminated tuning dial. High 
nye es, * how yee, tes vity, and signal to noise 
of ‘ npu Ww ful outpul £63.10.0. 
channel stereo Operates w ‘ 
tone control unit TC.16.CS V.H.F. Tuner Pre- 
£17.10.0 7 valves. 4 Pre-tuned FM 
“eo > ch. P ns Range 88-108 Mc/s 
Amplifier. 20 pros rues or LF e shaft operation. Universal 
RM . inp P : se es ee Ideal for FM conver- 
‘ ld ull f IC. 
Auxiliary power supplies a 45.0 
ates with tone este, 


TC.20.CS. £28.5.0. 


ontro ]3 


USE 


LF.20.CS. 


mounting 
for output 


Oper- 
controi unit 


£29.15.0. 


sion purposes. 


FM.2.HV. (8 valves) 


SC] 4 three-way console 
designed to storea 
comprehensive range of sound 
reproduction equipment, 


£49.16.0., 


Dynatron offers you, among many other advantages: 


advanced design. Conservative ratings. Scrupulous 


attention to detail. Ruthless testing. And the narrowest 
tolerances in the industry. 


Dynatron can never be 
cheapest, it is always best. 


LOUDSPEAKERS 


Panorama Console Loudspeakers. 
Bass reflex chamber with acoustic 
resistance unit. 
CLS./5. 15 watts max. 
one 5” High Flux speakers 
£35.5.0. 
CLS.20. 20 watts max. 12” 
Trebax Unit. £46.10.0. 


12” 


TONE CONTROL UNITS 
(PRE-AMPLIFIERS) 

TC.16.CS. Stereo Tone Control 
Unit. The most advanced stereo- 
amplifier yet available. 

4 valve, Twin Channel. 6 Controls. 
Selectors for Volume, Balance, 
Treble and Bass. Operates with 
Amplifiers LF.15.CS, LF.16.CS, 
LF.20.CS. Unique records, Tape 
or Radio input features. £27.0.0. 


TC.15.CS. Tone Control Unit. 2 
valves, 6 controls. Selectors for 
Mixers, Volume Filter, Treble 
and Bass. Inputs for pick-ups, 
tape and radio. Operates with LF 
Amplifier LF.15.CS or LF.20.CS. 

£17.10.0. 


TC.20.CS. 4 valve Controller 
Mixer. 6 Controls. ( Level, Filter, 
Tret ls, Bass, Mix Level). Equal- 
iser. Push-button switchandChan- 
nel Selector. Fully comprehensive 
input and output facilities. Oper- 
ates with Amplifier LF.20.CS. 
LF.1S.CS. £29.0.0. 


DYNATRON 


DYNATRON RADIO LIMITED, DEPT. 4, ST. PETER’S ROAD, FURZE PLATT, 


MAIDENHEAD, BERKS. 


TELEPHONE: MAIDENHEAD 5151/2. 
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Ws UNDER ONE ROOF 


INSTRUMENTS FROM A SELECTION OF 


THE WORLD'S BEST MANUFACTURERS 


IN BOTH GREAT BRITAIN AND OVERSEAS 


G4 RIAN @2seciates 


Paro astoOt, CasiFroOanwia 


VARIAN'S 
Vac-lon 


HIGH CAPACITY 
HIGH VACUUM 


ION PUMPS§ 


In the field of instrumentation, Livingston Laboratories offer 
a unique service in the form of expert advice in the choosing 
of test equipment to meet your needs. 


The relevant factors are not who makes it or where it is made, 
but will it do the job? At Retcar Street you can discuss the 
technical problems of instrumentation and the new techniques 
developed both in this country and zbroad. If it is impossible 
to call—write or telephone about your particular problem 
or requirement and our representatives will supply you with 
full information 


NEW TOOL FOR HIGH VACUUM SPECIALISTS 
Introducing a whole new series of ion pumps 
that will develop absolutely clean vacuum, 
better than 10-9 mm Hg. They are available in 
pumping capacities of 100 and 250 litres/second. 
Larger sizes can be supplied on special order. 
They offer tremendous advantages in such 
applications as particle accelerators, space 
research chambers, fusion processes, mass 
spectrometers, electron microscopes, vacuum 
tube processing—whenever uncontaminated 
ultra-high vacuums are required. 


KLYSTRONS, TRAVELLING WAVE 
TUBES, BACKWARD WAVE OSCILLA- 
TORS, HIGH VACUUM PUMPS. 


Some of the manufacturers outside Great Britain whom we 


represent and for whose products we offer full service facilities 


BIRD ELECTRONIC CORP., KAY ELECTRIC 
COMPANY, DYMEC, ARTHUR KLEMT, EMPIRE 
DEVICES, RADIOMETER, ELECTRONIC 
ASSOCIATES, R.F. EQUIPMENT, FAIRCHILD 
POLAROID (Oscilloscope/Cameras), S.1.D.E.R. 
GERTSCH PRODUCTS INC., TEKTRONIX, 
HEINZ GUNTHER NEUWIRTH, VARIAN 
ASSOCIATES (Microwave Division), HEWLETT- 
PACKARD, WAVEFORMS INC. 


LIVINGSTON LABORATORIES LTD. 


RETCAR STREET 


LONDON N.1I9 
Telephone: Archway 6251 
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A NEW 


TRANSISTORISED 


ntroducing 
the 


Redifon 
TypeRA10 


Now being supplied to the 
British Post Office and 
Cable & Wireless Limited 


SSB/ISB 


RECEIVER ADAPTOR 


@ Self-contained - A.C. Power 
Unit and Dual A.F. 
Amplifiers. 


@ DSB/SSB/ISB Reception. 


@ Full, partially suppressed or 
totally suppressed carrier. 
@ Built-in monitor speaker 


@ Upper/Lower Sideband and tuning indicator. 


Selection. 


@ AFC correction * 3 Ke/s. 


~ ere 
we P~. = 


Facilities: 

Reception of 

(a) OSB full carrier signals 
using either sideband 
reconditioned of tocal 
carrier with AFC or 
local carrier 
without AFC 


For the reception of DSB/SSB and ISB signals 
with Communication Receivers such as the 
Redifon type R.151, R.145 or R.150, or any 
Receiver which will provide 0.1 Volt R.F 
Input between 95-950 Kc/s. 
The RA. 10 is completely self-contained with A.C. Power Unit and built-in dual A.F. Amplifiers, 
thus eliminating the need for interfering with existing Receiver power and audio wiring. Separate 
audio outputs associated with the upper and lower sideband are provided and a monitor speaker 
may be switched to either channel as requiréd. The use of transistors reduces the size, weight 
power consumption and heat dissipation to a minimum 


(b) SSB partially suppressed 
carrier signals (up to 
26 dB) using upper or 
lower sideband— 
reconditioned or local 
carrier with APC or 
local carrier 


Input Impedance: 
without AFC. ° 


75 ohms 


A.F. Output: 


(a) 1.5 W. at 3 ohms for 
external loudspeaker 


(b) 0.5 W. at 3 ohms for 


Tuning Indicator: 

A meter is provided to 
SSB totally suppressed Input Level: assist in tuning the adaptor 
carrier signals using 0.1 Volt, ems 


upper or lower Power Supply: 


sidebands—tocal 
carrrer without APC 


(d) 1SB partially suppressed 
carrier signals (up to 
26 dB)—reconditioned 
or local carrier with 
AFC or focal carrier 
without AFC. 


(e) ISB totally suppressed 
carrier signals—local 
carrier without AFC. 


Unwanted Sideband 
Rejection: 
Better chan 50 dB. 


intermodulation 
products: 
Better than 30 dB down 


Automatic Frequency 
Control: 
Up to + 3 Ke/s 


A.F. Response: 
300-3000 c/s. within 6 dB. 


REDIFON LIMITED 


Communications Sales Division, Broomhill 


internal speaker 


(c) 6 mW at 600 ohm 
balanced (upper 
sideband) 


(d) 6 mW at 600 ohm 
balanced (lower 
sideband). 


(e) Low impedance head 
phones output, interna 
speaker muted when 
in use. 


Road, London S.W.18 


100/125 and 200/250 Vv. 
50/60 c/s. Single Phase, A.C 


Power Consumption: 
30 W. approx 


Dimensions: 
19in wide x 3hin. high x 
134in. deep 


Weight: 
27 Ibs. 


Tel : VANdyke 7281 


A Manufacturing Company in the Rediffusion Group 
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Choose from 
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superb Full-Range Loudspeakers 


These features outclass all competition 


8° AXIETTE 


¢ Smooth response 40-15,000 c/s. 

e Hyperbolic plastic terminated diaphragm. 

e Precision wound long throw aluminium voice coil. 

e Anisotropic high efficiency ring magnet. Gap flux 15,000 gauss. 
¢ Full 6 watts power handling capacity. 


Price £6.12.1 (Inc. P.T.) 


TREBAX 5K/20XL 


faq b ma? 


ADD THIS UNIT TO IMPROVE ANY LOUDSPEAKER 
SYSTEM 

1. Wide high frequency dispersion from die-cast horn. 

2. Built-in L/C crossover network. 

3. Constant impedance variable L-pad attenuator ready wired 


to unit 


In one step give your system smooth undistorted performance 
up to 20,000 c/s 
Price £7.0.0 


GP Gn am OP GE ED DD > EN EE HO" 


of ! 

' 
HIGH FIDELITY 
LOUDSPEAKER MANUAL 


; Post this coupon now for your FREE 
! 
1 Name 
i 
i 
i 
' 


the GOODMANS NEW 


Address 


ee ee ee ee ee ee ee ee ee ee es ee ee ee os 


10° AXIOM 110 


1. Vacuum formed controlled edge hyperbolic diaphragm 

giving smooth response 40-15,000 c/s. 
igid die-cast chassis of slender silhouette. 

. Closed circuit slug type magnet system 12,000 gauss. 

. Individually precision wound and terminated extra-long 
aluminium voice coil. 

. Heat formed, impregnated corrugated centre suspension. 
Linear force/deflection characteristic with maximum radial 
centering action. 


FULL 10 WATTS 
POWER HANDLING CAPACITY 


Price £5.0.0 
(Inc. P.T.) 


Why you should choose GOODMANS LOUDSPEAKERS |! 
Because when you buy a mans you obtain 
the results of a long and excellent tradition of romising 
research, giving you reliability and years of pleasurable 
listening. You also obtain the technical advice services of the 
laboratory who by constant research and rigid self criticism 
have enabled Goodmans Industries to lead in World Markets. 


GOOD WANS 


ereeeererrrerrrrrirrr tit itt i tir) 1 GOODMANS INDUSTRIES LIMITED Axiom Works, Wembley, Middlesex. 
a Tel; WEMbley 1200 (8 lines) Grams: Goodaxiom, Wembley, England, 


Europe's largest manufacturers and the 


World's largest exporters of High Fidelity Loudspeakers | 
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®: 


Frequency - Modulated 


VHF Radiotelephones for ships 


A completely flexible range of VHF Radiotelephones using 


one basic unit, offering the following features: 


Simplex and Duplex operation in any 
combination 


Up to 12 or 33 channels 
Simultaneous use on standard channels VAN DER 
(The Hague Conference 1957) and non- 


standard channels 


Local or Remote Control, including 
channels 


Battery or Mains operation 

Watertight or splashproof case 

Additional use as base station 

THE HAGUE - HOLLAND 
(Suppliers of electronic equipment to 
Further data upon application NATO Forces) 


Highest reliability and performance 
under the most adverse conditions 


YOH4-122 £ 
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BETTER PERFORMANCE, 
EASIER FITTING... 
NEATER APPEARANCE... 


_ three of the % backed by the 22 | 


reasons why lead- 
ing Riggers and 
Service Engineers 
prefer and specify 
Antiference 
aerial accessories. 


years specialisa- 
tion and world- 
wide experience 
in the design and 
manufacture of 
aerials and aerial 


Incorporating 
many exclusive 
features these 
outstanding com- 
ponents are 


equipment by 
Antiference—the 
world’s largest 
aerial manufac- 
turers. 


ANTIFERENC 


o COAXIAL OUTLET BOX 


Fully insulated by stream- 
lined, cream, high impact 

4 polystyrene case. Easy 
)\ in-line cable connections. 
COAXIAL Plug and 
Socket to R.E.C.M.F. 


specification. 


| 

| 

| 
Regd COB/1 
No. ‘987221 Complete with plug. | 
| 

| 


STANDARD COAXIAL PLUGS & SOCKETS 


Robust one piece construction, 
efficient in use, easy to fit. 


PLUG TVP/1 °°™ §° 


? SOCKET TVS/1 
Recms RQ 


specification 


SUPPLIED ONLY 
THROUGH 
APPO'NTED 

ANTIFERENCE 
DISTRIBUTORS 


“aah chia 


AYLESBURY, BUCKS Tel 
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NEW! 


OUTDOOR 


For combining or 
dividing Bands |, Il 
and Ill aerial down- 
leads. 


High “Q” circuit with all 
“open "’ components giving 
maximum selection of unwanted 
bands with minimum in- 

sertion loss. Easy cable 
connections with detach- 

able waterproof univer- 

sal grommets. One-piece 
seamless canister. 


Y4 = 17/6 


DIPLEXER/TRIPLEXER UNIT¢ 


and AERIAL ACCESSORIES 
INDOOR DIPLEXER/TRIPLEXER 


For combining or dividing Bands 
1, I and Wl aerial downleads, 


Incorporating the same High 
“Q” circuit as the Y4 (out- 
door) unit, the Y3 is fully 
insulated by an attrac- 

tive cream snap-on cover 

of high impact polystyrene. 


Regd. 

Design 

No. 886499 
Easy cable 
connections for 


any size or type 
of downlead. 


standard 


13/6 


= 


Complete with 
Co-axial Plug. 


Y3 


== O 


Aylesbury 
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Photo- 
Electric 
control... 


the simplest system 


There is no form of photo-electric control 
simpler, easier, cheaper than that with 
cadmium sulphide cells. Nothing more is 
required than a photocell, a relay and the SUPPLY 
power source. If you are designing photo- VOLTAGE 
electric control equipment, or are interested 
in any way, you cannot afford to be without 
full information. Write to Mullard today for 
details of photocells ORP11 and ORP90. 


Photocells ORP11 & ORP90 


@ Sensitive—No amplifiers needed. 

@ High Current—Robust relays operated direct. 
@ Non-Polar—Operation from d.c. or a.c. 
supplies. 

@ Wide response—Through entire visible 
spectrum to near infra-red. 

@ Low Dark Current—Typical light to dark 
current ratio 10,000 to 1. 


@ Wide Range of Applications—Flame failure 
detection, door opening, automatic lighting 
control and industrial on/off control are only a 
few of the many possible applications. 


Mullard Limited 
—- 
Mullard House, Torrington Place, London, W.C.1 
A 
Telephone : Langham 6633 


Mullard 


GOVERNMENT AND 
INDUSTRIAL VALVE DIVISION 


@ MvT368a 
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A REVOLUTIONARY esate on tno : 


¥%& Uses standard 
tapes 

%& Plays at 74” 
per. sec. or 3 
other speeds 


¥%& Records direct 
from radio or J 
microphone §& 


%& Erase and 
fast rewind 


FULLY 
GUARANTEED 


Instantly turns any gramophone 
into a first-class Tape- Recorder 


and back into a record-player in a moment! 


Gramdeck is completely mew ...a revo- 
lutionary and ingenious invention that instantly 
turns your gramophone into a tape-recorder 
and back into a gramophone at will! Slip the 
Gramdeck on to your turntable and you have 
the finest tape-recorder you’ve ever heard! 
Lift it off . .. your gramophone is ready to play 
records again. There are no motors or valves 
to go wrong—and you get a quality of repro- 
duction that has to be heard to be believed! 


£13-12-0 


Special! moving-coil microphone and 
tape extra. 


EASY TERMS 


Ingenious—simple why on earth did no one 
think of it before ! "—THE TAPE RECORDER. 
“Ingenious and robust.” — BRITISH —— 
REC SORDING ASSOCIATION JOURNA 

‘Quality of reproduction excellent... —" hi-fi 
results potential is tremendous . both de- 
signer and manufacturer should be congratulated.” 
—BRITISH RADIO & T/V RETAILERS’ REVIEW. 

Better than many so-called hi-fi recorders - robust . .. 

carefully designed . . . excellent value.” 
—AMATEUR CINE WORLD. 


ramdecks 


GRAMOPHONE TAPE RECORDER @ 
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [J 


my Gramdeck (Dept. WW/803) 29 Wright’s Lane 
Kensington, London, W.8 


Everyone is praising the Gramdeck. “ The 
quality ts at least equal to that obtained from a 
good microgroove disc,” says a leading pro- 
fessional journal. 
WORKS FROM ANY RECORD 
PLAYER OR RADIOGRAM 
Gramdeck records and reproduces with a 
wonderful depth and breadth of tone. Because 
it uses equipment that is already in your gramo- 
phone it only costs a fraction of the high- 
quality tape-recorder you would normally 
require. Full details, specifications, photographs, 
easy terms, etc., are given in the Gramdeck 
Book. Send for your FREE cop Py te ote 
MADE BY THE FIRM THA 
MICROWAVE WAVE-GUIDES. “FOR 
VISCOUNTS AND _ BRITANNIAS 


= BOOK—POST NOW! 


1 would like to know how to turn my er 

mto a first-class tape-recorder lease send meé 

the Gramdeck Book—FREE and without obhganon 
(Write of you prefer not to cut coupon.) 


NAME 
ADDRESS 


GRAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER 
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Application Report for 
the S.T.C. Type 3A/167M High 


Mutual Conductance Triode 


S.C. 


VALVES 


APPLICATION REPORT 


HIGH MUTUAL 
CONDUCTANCE 
TRIODE 


TYPE 5A/167M 


Sronderd Teteghowes and (chien { rated 


APPLICATIONS INCLUDE 


COMPONENTS 
GROUP 


The 3A/167M is a high perfor- 
mance, long life triode, which 
has been designed to satisfy the 
particularly stringent require- 
ments of repeater applications. 
There is, however, a much wider 
field of possible applications and 
this report presents the detailed 
data necessary to assist the 
circuit engineer, and the perfor- 


mance which can be expected. 


Send for a copy. The number is 
MS/109 


WIDE BAND AMPLIFICATION 

LOW NOISE AMPLIFICATION 
V.H.F CASCODE AMPLIFICATION 
PULSE AMPLIFICATION 

LOW DISTORTION AMPLIFICATION 
LOW NOISE TRIODE MIXING 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


VALVE DIVISION: FOOTSCRAY sSiIoOcUP KENT 
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The R.F. SIGNAL GENERATOR... 


NETT PRICE IN U.K. 
£638 
Full technical details in Leaflet W38 


available on request. 


ee INSTRUMENTS DIVISIOM jas 


Type B4 


MODEL A 
100 kc/s to 80 Mc/s 
in 6 bands 


MODEL B 
30 kc)s to 30 Mc/s 
in 6 bands 
Calibration accuracy of both 


models is + 1%, 


ce 


— Adve" 
= 


to be sure! 


The “ Advance ” B4 Signal Generator 1s a well tried and proven in: trument 
wh ch incorporetes special features consisting of a monitored R.F output 
and variable modu‘avion depth (which is alsc monitored): en 80 dB at“ enuator 
of special design provides exceptional accuracy o: attenuat on throughout 
the trequency range and an unusually icw cakage factor w= achieved by 
tr:ple screenng oi the RP. oscillator, and by mounting the calibrated dial 
on the outside of the case. 


OUTPUT IMPEDANCE: 75 ohm unterminated; termination pad supplied to provide 

cutput impedences of 77 and 10 ohms and a dummy aevial facility 

INTERN4L MODULATON: 400 c/s 410%. Modulation depth 0 to £0% + 10% 

EXTERNAL MODULATION: Model A- 10 c's to 30 k's; modulation depth 0 to 80° 
Mode B: 10 c/* to 10 kc/*; modulation depth 0 to 80 

AUDIO OUTPUT: © tc 10 volts into 600 ohms at 400 c/s. 

RF. LEAKAGE: Les: than | microvolt. 


SOEBUCK ROAD + HAINAULT + LFORD + ESSEX TELEPHONE! HAINAULT 4444 ee ee ee eS SS eS Se ee ee ee eee CG) Tee ee 
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Application Report for 
the S.T.C. Type 3A/167M High 


Mutual Conductance Triode 


The 3A/167M is a high perfor- 


% 
S mance, long life triode, which 
e : . C . has been designed to satisfy the 


particularly stringent require- 
VALVES 


ments of repeater applications. 


APRLIDASIED GEFORT There is, however, a much wider 
field of possible applications and 

HIGH MUTUAL this report presents the detailed 

CONDUCTANCE data necessary to assist the 
circuit engineer, and the perfor- 

TRIODE 

TYPE 54/167 mance which can be expected. 

Send for a copy. The number is 

@= MS/109. 

Stonderd Teteghowes and € ahtes { rated 


WIDE BAND AMPLIFICATION 

LOW NOISE AMPLIFICATION 
V.H.F CASCODE AMPLIFICATION 
PULSE AMPLIFICATION 

LOW DISTORTION AMPLIFICATION 
LOW NOISE TRIODE MIXING 


APPLICATIONS INCLUDE 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


COMPONENTS 
GROUP 
VALVE DIVISION: FOOTSCRAY SIOCUP KENT 
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The .F. SIGNAL GENERATOR... 


Type B4 


MODEL A 
100 kc/s to 80 Mc/s 
in 6 bands 


MODEL B 
30 kc;s to 30 Mc/s 
in 6 bandas 


Calibration accuracy of both 
nt | models is + 1% 
ae 


| Advane® 
= 


% to be sure! 


The “‘ Advance ” B4 Signal Generator 1s a well tried and proven in-trument 
wh ch incorporstes special features consisting of a monitored R.P output 
and variable modu'ation depth (which ts also monitored): en 80 dB at“ enuator 

6 a of special dessgn provides exceptional accuracy 0: attenuat on throughout 

the trequency range and an unusually icw eakage factor w= achieved by 


tr:ple screen’ng oj the R.F. oscillator, and by mounting the calibrated dial 
Full technical details in Leaflet W38 om the outside of the cose. 


. available on request. 
~ 


NETT PRICE IN U.K. 


OUTPUT IMPEDANCE: 75 ohm unterminated; termination pad supplied to provide 

cutput impedences of 77 and 10 ohms and a dummy aerial facility 

INTERNAL MODULATON: 400 c/s +10%. Modulation depth 0 to £0% + 10% 

EXTERNAL MOCULATION: Model A: 10 c's to 30 k-'s; modulation depth 0 to 80", 
Mode B: 10 c/* to 10 kc/e; modulation depth 0 to 80° 

AUDIO OUTPUT: © te 10 voles into 600 ohms at 400 c/s. 


ols , RF. LEAKAGE: Les: than | microvole. 
AWCe COMPONENTS LIMITED 


nt INSTRUMENTS DIVISION jd 
®OEBUCK ROAD + HAINAULT © ILFORD + ESSEX TELEPHONE t HAINAULT 446466 cece cee cece ee: cee meer ee ee ee eee ee ee ee Se cee cee eee meee GOT eee 
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NEW TROPO SCATTER SYSTEMS 


can be set up anywhere in 8 hours or less! 


A new, transportable communication system has 
been developed by Canadian Westinghouse for 
sending two-way voice or teletype messages up to 
200 miles without relay stations. 


Its name is MICROSCATTER—the most compact 
system ever developed for low-cost, long range 
tropospheric scatter communications. 


Now in production for customer orders, 
MICROSCATTER radio is a super high frequency 
system that can go anywhere. MICROSCATTER 
transmitters and receivers for quadruple diversity, 
-including antennas, can be mounted in a standard 
30ft. truck trailer. Unitsdesigned forself-contained 
field shelters can be set down by helicopter in 
remote locations—and a MICROSCATTER instal- 
lation can be set up ready for operation within 
8 hours! 


you CAN BE SURE...1F ITS 


MICROSCATTER APPLICATIONS 


COMMERCIAL 
Fixed Station —120 telephone channels 
—television and sound 


MILITARY 
—radar 
—data 
—120 telephone 
channels 
Tactical and —48 voice channels 
Transportable —teletype 
—dota 


Wide Band 


Transportable— 48 telephone channels 
—teletype 
FEATURES 


« Frequency—4400-5000 me 
« Antennas—10 to 28 ft. diameter 


* Power—2 KW 
* Range—100 to 200 miles 


A Westinghouse communications specialist will 
gladly furnish complete information on MICRO- 
SCATTER radio. Phone your nearest Westinghouse 
office, or write to Canadian Westinghouse Company 
Limited, Electronics Division, Hamilton, Canada. 


estinghouse 


BOAT74ES 
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joint responsibility... 


To rely on Enthoven for a// your soldering requirements is a policy 
that will take a load off your shoulders... 


Superspeed and Superspeed ‘XX’ cored solders are un- 
equalled for general assembly work on radio, television, 
electronic and telecommunication equipment: 


Enthoven preforms, such as cored solder washers, 
rings and pellets, are available or can be designed to 
meet the precision requirements of the most advanced 


manufacturing techniques: 


“postal 
ee Cre 


Enthoven aluminium cored solder is the perfect medium for 
soldering aluminium to aluminium — or aluminium to copper, 
tinned copper, tinned and silver-plated brass and most other 
non-ferrous metals: 


ENTHOVEN: 


SOLDER PRODUCTS 


The comprehensive Enthoven range of solder 
products comprises cored solder wire, solid solders, 
materials for soldering aluminium and for the 
processing of printed circuits, fluxes of all kinds, 
standard and special preforms and many other 
special-purpose products. For technical information 
on all these items please send today for your copy 
of “Enthoven Solder Products” — or for more de- 
tailed technical literature on any soldering material 
in which you are specifically interested. 


ENTHOVEN SOLDERS LIMITED 

Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street, 
London, 8.£.16. Telephone: BERmondsey 2014 

Head Office: Dominion Buildings, South Place, London, E.C.2. 

Telephone : MONarch 0391 


ae 
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LT Les looking YZ, 


Cabinet in walnut or mah 


The outstanding 


S 


- 
MOZART STEREO AMPLIFIER 


wany veneers Model HFS20M (Cased)—Price 35 gns 


Dennis & Robinson, Old Portslade 


Price £21.9.0 


*with two very special features 


i. DC Heated 


2. The cased version can be split for cabinet installation if desired later 
and the chassis mode] may be cased 


CRAFTSMAN BUILT 


This newest addition to 
the High Fidelity range 
is the result of the most 
intensive development by 
this specialist Division 
of Pye Ltd 


Pp 


Preamplifier—means extremely low hum levels. 


BRIEF SPECIFICATION 
Pre-amplifier Scientific Research 
Sensitivities U. 7mV, Tape 100mV, Radio 100mV 
Hum & Noise U, —58db. Tape and Radio —65db 
Frequency Response ape and Radio 20 to 20000 cps +1lidb 
I ithin 1} db of published replay curves 


Channe! Separation 0 an 50 db overall 
Controis : selector. (Tape, Radio, 78 L.P.0O. L.P.N 
RIAA 


. 
—15 db to ¥ 3 i 


Main Amplifier Volume: Continuously variable. 
Output 10 watts per channel 

Distortion 0.3% at 9 watts 

L.F. Power Output 8 watts at 40 cps 

Speaker imp. : 4, 8, and 15 ohms (with phase reverse switch) 
Mains Voltage 200 to 250v. 110 to 120v (Export Model) 


Model HF'S20 (Chassis) 
—Price £35.0.0 
Supplied complete with 
3 ft. of linking cable. 
Optional extras include 
casing and extra 3ft. leads 


HIGH FIDELITY DIVISION 


65 Fairview Road, Norbury, London, S.W.16. 
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W ANTED —enthusiasts 


more sense than 


We started DULCI PRODUCTS in the belief that there were 
people—like you perhaps—who couldn’t afford to spend the 
earth on sound reproduction equipment yet were too knowledge- 
able to put up with the second-rate. We were right—thank 
goodness—and the success of this policy has encouraged us to 
keep on celling top-quality stuff at the lowest possible price. 
I’m not going to pretend we are not interested in making money! 
We wouldn’t be in business if we didn’t make profit—but we are 
lucky enough to be enthusiasts ourselves—and we take a pride in 
our job. We design and build each item in the DULCI range 
as if we were making it for ourselves—and we believe you won’t 
get better value for your money anywhere. We wouldn't insult 
your intelligence by trying to sell you individual items of equip- 
ment through this advertisement alone. However, we have 
included a brief description of some of our lines. There may be 
something here that’s just the unit you’re looking for—write to 
us and we’ll tell you more about it. I really believe our engineers 
would prefer to come and talk to you personally but we can’t 
spare them I’m afraid. Why not drop in and have a chat with 
your local DULCI distributor, we'll send you his name. He has 
been carefully chosen to represent us because he too is an enthu- 
siast who knows your problems—and can help you solve them— 
without breaking your budget! 


/ 


4 So we 4 y 
Pa TOnigo’ eA S 
— Hes 


For fuller information 
and the name of 
your local DULCI dealer 
send in this coupon. 
Model H4T/2 LS ee ee SE aS PT ET SE ee ae << 
Self-powered Please send me fuller information on DULCI STEAES 
AM/FM Tuner 


AMPLIFIERS © TUNERS © TAPE UNITS O 
RADIOGRAM CHASSIS © 


Write for illustrated brochure 
LEE PRODUCTS (GREAT BRITAIN) LTD. 
Elpico House, Longford Street, London, N.W.1 a ERATE ES Ora ANE TOE MMe coe eae Mr 
Tel : EUSton 5754 (BLOCK CAPITALS PLEASE—IT’S QUICKER) 
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2-5 kW 
channelised 
transmitter 


The versatility and reliability 
of this new, tropicalised Mullard 
transmitter make it eminently 
suitable for h.f. en-route, ground- 
to-air services and point-to- 
point communication networks. 
The GFT.560/2 is of unit 
construction and consists of 
three basic cabinets —r.f. unit, 
modulator unit and power 
supply units — which can be used 
in combination for multi- 
frequency working and a 
number of types of emission. 
There are ancillary units 
available that permit remote 
control of the transmitter over 
telephone circuits. 


CT, 
[Mullard] 
A 


Frequency Range 1.5 to 30 Mc/s. 
Frequency Stability to Atlantic 
City 1947 standards. 
Power Output 3kW. c.w., 2kW 
m.c.w, or r/t. 

Types of Emission c.w., m.c.w., 
telephony, frequency shift 
(with external keying unit), 
Al, A2, A3, Fl. 

Output Impedance 600 ohms 
balanced. 

Power Supply 400V, 50-60c/s 3-phase. 


A PRODUCT OF 


MULLARD EQUIPMENT LIMITED 


A COMPANY OF THE MULLARD GROUP 


MULLARD LIMITED 
Equipment Division 
Mullard House, Torrington Place, 
London » W.C.1 
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STRATTON & CO. LTD., BIRMINGHAM, 31 


WIRELESS 


We are 
STREAK 


with DE HAVILLAND 
rity of electroni« 
nents whi MUMETAL 
Other 
are also widely 
alloys for the 


; iy ft in 
and aircraft ine 


SOFT MAGNETIC ALLOYS 


Mumetai High permeabili 
Supermumetal 

Radiometal 

Super Radiometai 

Rhometai 


Supermendur eability 


Permendur ror s with high saturation 
veight generators and 
test gear 


HCR Alloy 


yular hysteresis Loop 


H.8. Alloy hing alloy for 


High-speed swit 
mr rs and magnetic 


. RADI 
3 PERMENDUR, RHOMETAL and BERYLLIUM C¢ 


raft Industry. W 


WoRLD 


TELCON METALS 
AND THE DE HAVILLAND 
FIRESTREAK 


PROPELLERS LTD., in the manufacture of the FIRE- 
assemblies used in this missile embrace compo 
METAL and H.c.R.,— for their exacting operation 
Cu.Be.250 (DTD.900) 


super pure basic metals and 


PPER - 
é are manufacturers of 


Jos ofy 
Zust 


ies. Our range includes 


DUCTILE HARD MAGNETIC ALLOY 


Permanent magnet alloy 
(Cobalt-Iron-Vanadium) of ductile 
and machinable quality 


BERYLLIUM COPPERS 


CuBe 50, CuBe 100, CuBe 275 
CuBe 250 to Specification DTD 900 
Higt 


Vicalloy 


1 tensile strength, fatigue re 


and conductivity alloys 


THERMOSTATIC BiIMETALS 


1 


sistance 


Various grades for instrument 
protection, and compensation- 

verload protection of motors. 
synchros and similar electrical 
devices. 


Most alloys are available as strip, rod, bar or wire, and enquiries 
are invited for ultra-thin magnetic materials for high frequency 
applications. A.1.D., A.2.B.,and Admiralty approved. 


TELCON METALS 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Enquiries to 
Head Office 


Metals Division, Telcon Works, Manor Royal, Crawley, Sussex Crawley 1560 
Mercury House, Theobalds Road, London WC1 


Holborn 8711 
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oug 


Ple ssey 


“mp” 


Miniature Preset 


Otentiometers 


General Specification 


Standard resistance values 
1 kQ 2.2 MQ (in preferred values 


PEP ERE TT rere eee re +20% 
BOR . aceKsnneddeneaccaneeenle Linear 
Rating (total track.......... } watt at 55°C 
ubject to max. voltage not being exceeded 
pe re ee 500 | 
Terminal resistance .........4.. 50Q max 
FONE POI — hn ca ccncpincunes 290° min. 
Max. resistance change 
due to loading, humidity, etc. .......... 10% 


*The specification of the Red Spot ‘ MP’ 
is as above except in the following three 
particulars: 

Rating (total track): } watt at 70° C. 
Max. voltage: 750 V. 

Terminal resistance: 10 Q max. 

The critical selection of all the materials 
used in construction together with scrupu- 
lous process control results in a robust and 
highly welcome addition to the wide range 
of high quality components made available 
to engineers by Plessey. 


For full details send now for leaflet 171. 


Overseas Sales Organisation : 
Plessey International Limited, Ilford, Essex -Tel: Ilford g040 


Actual size 


The Plessey Miniature Preset Potentiometers are rugged controls with 
moulded carbon tracks — and they are, in fact, the smallest available today. 


Eminently suitable for all applications where space is at a premium, 
these sturdy components are easily mounted on insuleted panels and can 
be arranged in groups of four or more as required for television preset panels. 


Two forms are at present available: one, having a minimum of height 
from the mounting panel, is designed for screwdriver adjustment by 
engineers or servicemen, while the second has a knob for finger or screw- 
driver operation by the listener or viewer. Securing is by means of a 6BA 
nut. 

For more stringent applications in the field of electronic instruments, a 


further development of this fine component is now available and is known 
as the Red Spot ‘ MP’.* 


THE PLESSEY COMPANY LIMITED 


CAPACITORS AND RESISTORS DIVISION 
KEMBREY STREET SWINDON TEL. SWINDON 6211 


@ cr2a 


Plessey | 
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The Semiconductors range of Computer Transistors, designed and tested to the special 
requirements of computer engineers, is the key to a new order of computer speed and 
reliability. Overall reliability is further increased by making possible a substantial reduction 
in the number of associated components. 


The two types of Silicon Alloy Transistor shortly going into production will make it 


possible to extend this high-speed computer performance into ambient temperatures well 
above 100°C. Samples are available now. 


| 
TYPE DESCRIPTION | Rise Time Ve max Ic max 
millimicroseconds 
SB 344 | General purpose transistors for 
SB 345 J conventional logic circuits. 50 Sv 5mA 
Hp atone Designed for directly coupled 
- circuits Controlled input, 
SWITCHING SB 240 Saturation and hole storage 39 6v I5mA 
characteristics 
GERMANIUM 
High gain transistor for high- 
MA 393 speed driving of parallel circuits. 30 év 50mA 
Ulera-high speed transistor with 
2N 501 controlled input and saturation 10 12v | 50mA 
characteristics | 
| 
General purpose |OMc/s transistor | 
HIGH-SPEED SA 495 for conventional logic circuits. 100 25v 50mA 
LOW-LEVEL 
SWITCHING 1SMc/s transistor for directly 
coupled circuits Saturation 
SILICON SA 496 resistance typically 10 ohms 80 10v 50mA 
Controlled input and hole storage | 
characteristics 
2N 597 min fa 3Mels | lm A ll 400 * 20v 400mA 
2N 598 min fa SMc/s ) sistorswith highgain | 250 * 20v 400mA 
oon 2N OP | mich ten. | Se ee too * 20v 400mA 
| 
DRIVING 
GERMANIUM 
2N 600 min fa 5Me/s ) ig ~~ esiees a { 250 * 20v 400mA 
an ; 
2 N 601 min fa 12Mc/s | Peak current 3 amps. { 100 * 20v 400mA 
} 


* rise time to 400mA 


Full technical details 
and applications assistance 
available on request. 


CHENEY MANOR 
SWINDON’ WILTS 
TELEPHONE: SWINDON 6421/2 


scio 
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High Sensitivity 
General Purpose 


Instrument Tube 
3AFPI 


The 3AFP1 is an inexpensive 2}-inch instrument tube 
with an unusually high sensitivity. A drive of only 
50 volts on the Y-plates will give full screen deflection 
thus materially simplifying the design of deflection 
amplifiers and making possible simple equipment 
which will operate into the megacycle region. 

The comparative simplicity of associated circuitry, 
combined with the low cost of the tube itself, recom- 
mend the 3AFP1 for a wide variety of applications. 


Write for full data to the address below. 


ABRIDGED DATA 


The 3AFP1 is suitable for symmetrical or asym- 
metrical operation. 


Heater 
Vh = 6.3V Th = 0.55A 


Typical Operation 
Val+a3 1000V 


Va2 210 to 320V 
Vg -28 to -65V 
Sx 20V/cm 

Sy 11.5V/cm 


ETEL]| Cathode Ray 


Tubes 


ELECTRONIC TUBES LIMITED + Kingsmead Works - High Wycombe * Bucks + Phone High Wycombe 2020 
ETL 4a 


CAMBRIDGE 
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Centre 

of 
Scientific 
Research 


Lord Rutherford 


Born in New Zealand in 1871, Ernest Rutherford 
became one of the outstanding physicists of his time. 
His first experience of Cambridge was a period 

of research at the Cavendish Laboratory, to which 
he returned in 1919 as Cavendish Professor of 
Experimental physics. For many centuries 

this great centre of learning has been the home of 
men like Rutherford, whose ever-searching minds 
have welcomed new ideas. Pye 1s fortunate to 

have been closely associated with the city 
throughout its own history. The instrument-maker 
W. G. Pye, who founded the company, came from 
the Cavendish Laboratory; and for over sixty 

years Pye has drawn inspiration from this background 
At the same time. they take pride in their own 
contribution to the science of electronics. 


Pye Limited Cambridge England 
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Isolation 


Microwaves 


L324 X-band isolator 


This isolator is a ferrite loaded waveguide 
component with unidirectional characteristics 
designed to isolate an X-band microwave 
source from reflections caused by mismatch. 
It is a versatile component suitable for 
incorporation in equipment or for use as a 
laboratory aid. It is tunable 


for peak performance over X-band. 
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Z ; ; on FORWARD ATTENUATION 
For information on other microwave ttt Lettie 


components including circulators, - _ _ bane — —_ 
. : FREQUENCY IN Me 
co-axial mixers, switches, folded tees, etc., — “ 


write to the address below. 


o- w 
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@ me638s 


A PRODUCT OF 


MULLARD EQUIPMENT LIMITED MULLARD HOUSE - TORRINGTON PLACE 


A COMPANY OF THE MULLARD GROUP 


LONDON °- W.C.1 - TELEPHONE: LANgham 6633 
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AIDCOLA, 


(Regd Trods tha-t) 
SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


ILLUSTRATED 


DETACHABLE 
*&” BIT MODEL 
LIST NO. 64 


Protective 
Shield 
List No. 86 


CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA P®0DucTs tro. 
GAUDEN ROAD, TELEPHONES: 


" MACaul 3101 
CLAPHAM HIGH ST., eulay 2101 


LONDON, S.W.4. 


Anders Electronics supply meters very much 
“dla carte.” It is the speciality of the house 
to provide non-standard—often quite excep- 


tional—meters of all types without delay. 


a 


Avo, Crompton, E.A.C., Elliott, Pullin, Taylor, 
Turner, Weir, Weston, and other makes ° 
Moving iron, moving-coil, thermo couple, 
electrostatic * Square, circular (flush or pro- 
jecting), rectangular or industrial * Any requir- 
ed range, calibrated to B.S.89 « Catering for 
any number—from individual meters to large 
parties. 


———- — -oFIee— — 


Standard ranges from stock 
Special meters 7-14 days. 


Meters, Electronic and Test equipment to 
individual) specificatious 


nders 
VOWUCS 


103 Hampstead Road, London, N.W.1 
Tel: EUSton 1639 


Contractors to G.P.O. and Government Departments 
DGI;) MOS approved 
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A COMPREHENSIVE RANGE OF 


*% DESIGNED TO HARMONISE WITH 
ALL MODERN ELECTRONIC EQUIPMENT 


* FIXINGS CONFORM TO ACCEPTED PRACTICE 
* PRICES ARE HIGHLY COMPETITIVE 


For utmost reliability all ‘ENGusH ELectric’ miniature 
instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 

RESISTANCE TO IMPACT SHOCK OF 200g in 
any plane. 

VIBRATION FATIGUE TEST—two million cycles at 
peak resonant frequency. 

OSCILLATORY TEST—up to one million operations. 


Above: 2” square moving coil voltmeter 


SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 


TYPES 

Moving coil for D.C. applications. 
Rectifier moving coil for 

A.F. applications. 

Thermo-couple operated moving 
coil for R.F. applications. 


SIZES 
Square: 2”, 24” and 34” nominal 
scale length. 

Round: 24” and 34” nominal 
scale length. 

Rectangular: 5” x 6” or 3” x 4” 
nominal! case size. 


400 209 
yl 
thy “, 


Above: 3*x 4” rectangular absorption 
watitmeter 
Left: 24" round moving coil microammeter 
Over 50 standard ranges in any of the 
seven Case types. 
Design registrations pending. Delivery ex stock for standard ranges. 


Non-standard ranges to customer’s 
specification within 21 days. 


Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford. 


‘ENGLISH ELECTRIC 


Fs — 


THe ENGLISH ELECTRLC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2 
Meter, Relay and Instrument Division, Stafford 
WORKS STAFFORD - PRESTON: RUGBY: BRADFORD: LIVERPOOL: ACCRINGTON 


INS.43A 
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ANEW Qemst%ong 


AF208 


VHF MW RADIOGRAM CHASSIS 

in announcing the new AF208, the most economically 
priced chassis we have ever produced, our aim is to 
bring traditional Armstrong quality and design 
to a larger circle of enthusiasts than ever before. 
The hand-built construction, the superior finish 
and the high quality components are the same as 
those used for our more expensive models. We 
confidently assert that there is no similar product 
on the market today which equals in value the 
Armstrong AF208. 


TECHNICAL SPECIFICATION 


Full VHF band (87-108 mc’s) and medium waveband @ 5 watts output 
@ Frequency Response 30-22,000 c.p.s 24dB @ Negative Feedback 
15dB @ Harmonic Distortion 0.5 @ Hum Level 60dB down @ 
Separate wide range bass and treble controls @ Output for tape record- : 
ing (Independent of volume control allow monitoring at any level) @ Post this coupon or write for descriptive literature and details of Home 
Tape playback input for use with tape recorder or tape deck with tape Trial facilities, Hire Purchase Terms and Guarantee or cali at our Holloway 
pre-amplifier @ Two compensated pick-up inputs (switched, to allow | Showroom for full unburned demonstration and professional advice on 
two separate p;ck-ups to be connected) @ Continental reception 4 your installation. Open 9—6 weekdays and 9—5 Saturdays. 

good programme value @ Absolute freedom from drift on VHF | NAME WN8 
Satinised brass dial surround and veneered facia board available $ E j . 
Dimensions 12in 8in 7in. high | ADDRESS 


The name ARMSTRONG is the registered trade mark of | : 
ARMSTRONG WIRELESS & TELEVISION CO. LTD. | WARLTERS ROAD, LONDON, N.7. NORth 3213 


For details of other models in our range of radiogram 
chassis, see our page 203 advertisement. 


EFFICIENT 


Ul Comply lcafi 


TELERADIO 5 
RADIO TELEPHONE 
“SIMPLICITY 


six controls, no technical 
required 


€ 


MS 


Oo 


attract iv ely finished case, 
x 


RECEPTION 
High-performance receiver tunes 
seful portion of the short- 
to provide general 


COMPLETE SERVICE 
A.W.A. provides a complete equip- 
ment ready for connecting to the 
battery Full details given on 
aerials 
BATTERY POWER 
The 5A works on a 12 Volt battery 
Only 3.2 Amps. drain when re- 
ceiving. 

(RE RRBSSREESLEREE EES EEE REE EEE EP EE ES 
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the A.W.A. Teleradio 54 breaks down the barrier of isolation in outback areas. Trained 
operators are not required. The equipment uses the most modern valves and design features 
to provide simplicity of operation and efficiency 

Made by Australia’s largest manufacturer of telecommunication equipment, the A.W.A. 
Teleradio 5A is a low-power H.F. transmitter-receiver for distances up to several hundred 


aan ~y land or sea, and is in use by Government and private networks in many places. 
rite for details 


Vanufactured and guaranteed by — 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


47 York Street, Sydney. ESs36 58 
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ELECTRONIG COUNTER TYPE TF 1165 


Counts up to 9,999,999 sinewaves or pulses 


@ Counts random or periodic events presented to it in the form of 
pulses or sinewaves at rates up to 1 million/sec. 
Measures time when internal 1-Mc/s timing oscillator is fitted. 


Measures frequency, time and waveform period when used 
with the Marconi TF 1220 Timing Unit, as illustrated. 


Its clear 7-decade readout can be displayed for a preselected time 
and cleared by an auto-reset system. Accuracy, dependability 
and versatility make the Counter applicable to a wide range of 
laboratory and industrial problems, yet its simplicity of operation 
makes it suitable for use by non-technical personnel. Send for 
leaflet G164. 


COUNT CAPACITY 
9,999,999 for sinewave or 
pulse inputs. 

INPUTS : 
Pulse: 1 Mc/s max. p.r.f., § 
to $0 volts peak. 
Sinewave: 10 c/s to 1 Mc/s, 
©.§ to 30 Volts r.m.s. 


GATE OPERATION : 
By ‘run’ and ‘stop’ switches, 
Or 10- to 50-volt two-line 
pulses. 

DISPLAY TIME: 
Manual gate: unlimited. 
Auto-reset: 1.5, 5, 7 and 
9 sec. 

OUTPUTS : 
Reset pulse and decade out- 
puts are available for external 
use. 

DECIMAL POINT LAMPS. 
Energised by external Tim- 
ing Unit; divide displayed 
count by factors of 10, 100, 
1,000 Or 10,000. 


Piease address enquiries to MARCONI! INSTRUMENTS.LTD. at your nearest office: 
London and the South : Mid'ands : North: 
Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa | 23/25 Station Square, Harrogate 
Telephone: COVent Garden 1234 | Telephone: 1408 i Telephone: 67455 
Export Deportment : Marconi Instruments Led., St. Albans, Herts. Telephone: St. Albans 56161 
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mixi-e COIL PACKS 


| neco 


CP.3/370 pF and CP.3/500 pF. These 3 waveband Coil CP.3/370pF. & CP3/ S00 pF 


Packs are available for use with either 370 pF or 500 pF tuning 
condensers. The coverages are: Long Wave 800-2,000 metres; 
Med. Wave 200-550 metres; Short Wave 16-50 metres. 
Designed for use with ‘‘ MAXI-Q” glass scale type S2. 
Retail price of each unit: 32/- plus 10,8 P.T.—total 42/8, 
CP.3/G. As above but with Gram. position, suitable for 
use with 500 pF tuning condenser: 39/- plus 13/- P.T.—total 


CP.3/F. This Coil Pack is for use with a 500 pF tuning 
condenser and covers the standard Long, Med. and Short 
wavebands with the addition of the band 50/160 metres. 
This covers the Trawler band, Aeronautical and the 80 and 
160 metre Amateur bands: 49/- pius 16/4 P.T.—total 65/4. 


CP.3F/G. As CP.3/F but with Gram. position: 57/- plus ne EN 24%. aaa. llr 
19/- P.T.—total 76/-. 


CP.4/L arti CP.4/M. These compact 4-station Coil Packs are available for either 1 Long Wave and 3 Medium Wave 
Stauons (CP.4/L) or 4 Medium Wave Stations (CP.4.M). They are fully wired and require only four connections 
for use with any standard frequency changer valve. 25/- plus 8.4 P.T.—total 33/4. 


CP 4L’G and CP.4M,G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/- plus 10/4 P.T.— 
total 41/4. 


See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6. 


GENERAL CATALOGUE covering full range of components, send 1/4 in stamps or P.O. PLEASE SEND S.A.E. 
WITH ALL OTHER ENQUIRIES. 


DENCO (CLACTON) LTD. (Dept.W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS.—WF.1428 Treble Lift Inductor for the ‘‘ Mullard 3-valve Pre-Amplifier”, 23/9 each. 


LONDON’S LEADING STOCKISTS OF 


EQUIPMENT « ACCESSORIES « MATERIALS 


ee GOODS SENT TO ALL PARTS OF THE WORLD 
Hi - FIDELITY STOCKISTS STEEL METER CASES 


” 
including equipment by “ALFA 

@ ACOUSTICAL e ARMSTRONG e 4x4 
AVANTIC e CHAPMAN e COLLARO e 5 x 5 x Bin. Sloping Front 
GARRARD e GOODMANS e JASON e rhage te —_ Sloping Front 
LEAK e LENCO e PILOT @ ROGERS bed ol ag ectangular 
8x6 


x 4in. Sloping Front 


Zin. R | evs 
@ W.B. @e WESTREX e WRIGHT AND : 3in hantenouler 
WEAIRE @ WHARFEDALE. 10 x 6 x 2sin. Rectangular 


LARGE STOCKISTS OF 10 x 7 x Zin. with Alum. Panel 


12x 7 x 7in. with Alum. Panel 


COMPONENTS & EQUIPMENT . , 14x 7 x Jin. with Alum. Panel 


14x 9 x Bin. with Alum. Panel 

by well known Manufocturers including :— 200 16 x 9 x Bin. with Alum. Panel 

e A.B. METAL PRODUCTS e AVO e , t 16x I! x Bin. with Alum. Panel = 
BELLING LEE e BULGIN e COLVERN ‘ 19 x 11 x 10in. with Alum. Panel ...... €3 
@ DUBILIER © ERIE © MORGANITE e ALSO FULL RANGE OF CHASSIS 
MULLARD e PAINTON ° T.c.c. Chassis and Case List Free on request. 


@ WELWYN e WESTINGHOUSE. 
+23dB, +20 to +37dB. Accuracy + t 
The Connoisseur's Tape Pre-Amplifier. 14% AC Mules. -range,5iin x 34: 10 SPECIAL OFFERS 


r % M T 550-0-550 50 
MASTERLINK TAPE UNIT M2A Large clear dial, Leads £5 19.6. (P ary a ea HO v ee 


Mai T fi P 350-310-0- 
Build your own Hi-Fidelity Tape Equipmenc | nine Vransiormer Gowmed) 350: 


wraoun—-au—-eo 


eacoawusewooees 


66 P Catal Listi 800 310-350 v. 220 mA.6.7 v.5A.,6.3 v.3A., 
using this exclusive product of Tele-Radio ali Phos ypc co Sh me A weve plus 6.3v.1A..5v.3 A. 6¥.3A.,6.3¥. 1A, 
1943) Led., suitable for use with Wearite, P. & P. 6d 230 v. Primary €2/10/-. 

2 Collaro Decks. C.C.i.R. character Mains and Output Transformers for 
istic, omplete with external Power Pack Modern Version of Mullard 510. Shrouded 
Full wiring instructions with each unit. Please ROTARY WAFER SWITCHES of first class quality, €2/15/- per pair 
advise type dock when ordering. 27 gns. ASM Mains Transformer Weyrad Drop 
plus P. & P. 4 Free Leaflet on request ; etal and N.S.F. Made to order. Price List through, Shrouded. 250-0-250 v. 100 mA 
ree on request 6.3 v. 34 A. Tapped Primary 200-240v. 18/9. 


Inmedi TELE - RADIO (1943) LTD Choke 10H 250 mA. Potted “*C "’ Core, 


Choke 20H 50 mA. Potted, 15/-. 
Choke 16H 120 mA. Potted ‘‘C** Core,20/-. 
irom stock. Car- 
f 189 EDGWARE ROAD, LONDON, W.2_ ) * <rots:it 100 ma Pound, $4 
riage charged extra Choke SH 300 mA. Ported, 12/6. 
Our only address @ Few mins. from Marble Arch @ Open al! day Sat. Rectifier 300 v. 300 mA., 13/6. 
at cost. Well-equipped demonstration room @ Phone: PAD 4455/6 
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Are you using 


AE! 


POTTED 
SILICON 
RECTIFIERS ? 


NOW AVAILABLE FROM STOCK 


Study these advantages 


M* Plug in to international octal valve 
sockets 


Half-wave, centre-tap full-wave, or bridge 
; rectifier arrangements obtained by simple 
socket connections 


Robust design—hermetically sealed 


G 
— 


-. Efficient operation in ambient tempera- 
“se gl, tures up to 120°C 


pia oe 


Designed for frequencies up to 1,600 cycles/ 
second 


Further details are given in publication DL 5865-4. Please write for a copy. 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
VALVE & SEMICONDUCTOR SALES 
LINCOLN, ENGLAND asses 
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FOR SPEEDY AND DEPENDABLE INSTALLATION 


EQUIPMENT igs 7/V RELAY 
and 
COMMUNAL AERIAL SYSTEMS 


WIDE BAND AMPLIFIERS 


Mark 11i—40 to 220 mc/s (covering ALL Bands |, 2 and 3) Gain 20 db 2db 
75 ohms in and out. Rack Mounting 

Mark 1V—A cheaper version of the impeccable Mark Ill. Same performance, steel 
case. 

Type 4—40 to 70 m-/s (Band 1) Gain 33 db tI db. Wall Mounting. Indoor or 
Outdoor Cases. Line powering facilities. 75 ohms in and out. Extensively used for 
urban T/V relay systems 


SOURCE CONVERTER UNITS to convert any T/V channel. Bands | and 3 to 
any Band | channel. With separate A.G.C. (40 db) on Sound and Vis'on 


MAST HEAD AMPLIFIERS. Mast Head Units only gain 9 db or with base unit 
giving total of 20 db gain 


SINGLE CHANNEL AMPLIFIERS AND REPEATERS. Gain up to 56 db 
with and without A.G 
Any channel in Bands |, 2 and 3 


CO-AXIAL CABLE ACCESSORIES. Equalisers, Splitters, Combiners, Tappers, 
Load Units, etc. Outdoor or ndoor types 


WIDE BAND REPEATER Type !2'5A 
e@ with Repeater Type 5FM_ incorporated 


(covering Bands | and 2) 
COMPREHENSIVE ILLUSTRATED LISTS FROM T E L E N G L ] M iT E D 


TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX Tel: INGREBOURNE 4290! 


| 
4 Dry Reed Relay Insert 


A gold plated relay contact hermetically sealed in inert gas 
for absolute reliability, high speed and low contact bounce. 


maximum current... is 250 mA 
maximum resistive load... IS WwW 
maximum closed resistance... 50 mQ 


Actual size minimum open resistance... 5 x 10"Q 


nominal operate ampere turns 120 AT 
nominal release ampere turns 60 AT our Technica! Service Department Is ready to 
operate time less than a 2mS provide further details of characteristics 
bounce time less than ... os Saws or application. 

release time less than .. OSmS 


STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX 
A member of the Automatic Telephone & Electric Group Ruislip 3366 
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COMPACT SPEAKER SYSTEMS 
with clean bass 


In each of the models mentioned in this advertisement 
L.F. output is produced by a special I2in. unit type 
WLS/12 fitted with a heavy cone and a new type of 
suspension which permits large linear excursions 
and gives a low fundamental resonance of 25/30 ¢/s. 


Model W2 


A two-speaker model complete with 
treble volume control. 
Cabinet size 23iin. x i4in. x 12in. Weight 


42 ib. complete. 
impedance 15 ohms. Max. input I5 watts. 


Price £2.9.10.0 complete, tax free. A three-speaker system comp ete 


with mid-range and treble voiume 
controls. 
Cabinet size 28in. x I4in. x Nin. 


Weight 48 ib. complete. 
impedance 15 ohms. Max input !5 watts. 


4 Price £3. 9.10.0 complete. tax free. 
A four-speaker system complete 
with mid-range and treble volume 
controls. 


Cabinet size 35in. x 24in. x I2in. 
Weight 65 Ib. complete. 
Impedance I5 ohms. Max. input IS watts. 


Price £49.10.0 complete, tax free. 


Each model is available in a choice of Walnut, Oak or 
Mahogany Veneers. Also available in Whitewood slightly 
cheaper. Tropical models with resin bonded plywood 
approximately £2 extra. 


ao — Catalogue giving full technical details, response curves ond 
\\ harted ale oscillograms of the above models, avaliable on request. 


WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 


Telephone: 'dle 1235/6. Grams: ‘ Wharfdel,’ Idle, Bradford. 
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ee High quality material and dimen- 

Bullers CERAMICS sional precision are attributes of 
Bullers die-pressed products. 

Prompt delivery at competitive 


FOR INDUSTRY prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks ;: TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 169! Phone: MANsion House 9971 


STEREO IN STOCK — 


ACOUSTICAL “ QUAD 22” METAL ROUND, SQUARE 
CHAPMAN STEREO 305 PUNCHES and RECTANGULAR 


LEAK “ POINT ONE” STEREO iis denis aod ubdly LATEST 


PYE HS20 STEREO est way of punching ADDITIONS 
etc., etc. holes in SHEET 
METAL. "ig in. square 27/6 


HIGH FIDELITY SPEAKER SYSTEMS B cdpatig lI oksadeipcy lua 


LIST OF SIZES AND PRICES ON APPLICATION. 
FULL RANGE OF THE BEST HI-FI 
SPEAKER SYSTEMS INCLUDING THE SOLE LONDON 
GOODMANS A L/1 20 DISTRIBUTORS OF 
AS DESCRIBED ON PAGE 70 OCTOBER ISSUE E LC '@) AA 


MINIATURE MULTI-WAY La 


lta aga PLUGS and SOCKETS 


ee & Hh (Trade Discounts 
coger ype ee 24 and 33 WAY for Quantities) 
built-in power pack ie 


gives good reception up + Be & 9 
to 30 miles (indoor aerial) B > ‘ ee ee a : 

and 80 miles (outdoor § email 

aerial). Features include: Automatic Frequency Contro!; Twin Limiters 

Frequency response: 20-20,000 ¢.p.s. in expanded meta! case or chassis 

form. Model HFTIO8M £24. Model HFTIO8 (Chassis) €22. 


meee [) | C) 
4-Page FULLY ILLUSTRATED CATALOGUE of 25 HIGH HOLBORN, LONDON, W.C.! 
Electronic and Hi-Fi Stereo and Monaural Equipment Telephone : HOLborn 6231-2 
6d., POST FREE. (OPPOSITE CHANCERY LANE) 
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The new concept of 
electronic equipment 
r 


manufacture 


* A new philosophy: 
Made for everyday use 
Wide range available 
M odern techniques 
Flow production 
Automatic inspection 


Eas) servicing 


Broadband mV-Meter GM 6012 


Measuring range: from 1 mV (full scale 

ae ; d E rel ty j deflection) in 12 steps up to 300 V; dB scale 

retooled so as to produce a new, wide range of relatively inexpensive —80 dB up to +52 dB (0 dB = 1 mW 
electronic measuring equipment. 


% Philips manufacturing plants have been completely 


into 6001.) 

Frequency range: 2 cls — 1 Mc/s 

Input impedance: 4 — 10 MQ.//20-10 pF 
Overall accuracy from 20 ¢/s to 100 ke/s: 2.5%; 


Each instrument is in fact an electronic tool for everyday use 
in factory or laboratory: accurate, robust and reliable, 
easily serviced throughout the world 


It is not too much to say that Philips have applied a new philosophy to duties: ait 
the production of this type of equipment Mains supply: 110-245 V, 40-100 c/s 
For users now benefit from the marriage of a highly specialised Built-in calibration voltages 
knowledge of these instruments and their applications with an unequal ed Amplifier can be used separately; gain 35 dB 
experience. in flow-line production. Here in fact is 5” linear scale with mirror reading 


another substantial contribution by Philips to industry and to research. 


Dependable oH i Li be SS tools | & 


for the electronic industry 


Sold and serviced by Philips Organizations all over the world 
Overseas enquiries please, to the manufacturers, 
N.V. Philips, Eindhoven, the Netherlands. 


Sole Distributors in the U.K.: 


Research & Control instruments Ltd., c 
207 King’s Cross Road, London W.C. 1 The price-a pleasant surprise 
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high and low impedance components 
to be tested. 


SKANTEST is a fraction of the size— 


Shorting Turns 


Open circuit 
and a fraction of the price—of any 
similar tester available in this 


ian * | They know... 
THE MOST EFFICIENT LOWEST PRICED TIME 
BASE COMPONENT SHORTING TURN TESTER 


i] 
Newly designed—by and for practical TESTS 
TV engineers—the SKANTEST Time e 
Base Component Shorting Turn Line Out Tr 
Tester consists of a PULSED oscil- ona wtput 'rens- 
lator circuit with two matching test @ [formers ; 
ints. Output is fed to a sensitivie Deflector Coils 
indicating neon. The pulse technique @ Blocking Oscillator 
used has the effect of showing up Transformers 
intermittent faults, i.e., shorting S 
turns due to pin holes in wire insula- 
tion. The test points enable both . for lara 
* 
ao 


that their record players and 


_SKANTEST £7 = 102 O ivete trodes | radiograms will meet with 


Subject to quantity discount to 


eee | instant approval from the 


Manufactured and marketed by | retailer and public 

alike because they are fitted 
with world famous 

Garrard equipment. 


138 LEWISHAM WAY, NEW CROSS, S.E.I4 | 
Telephone: TiDeway 6665 Garrard is the soundest 


Sates a aste | name in Sound Reproduction. 
ARE Sl EL eg ae pee oe 

i Please send me... SKANTEST(S) 1 | 

| We enclose remittance for £............... ..ccc0. 8. 


For forty years the finest record 


| Please send further information 

| about the DTV SKANTEST 

| (Attach this coupon to your Trade Card or Heading) 
H 

| NAME 


1 laying equipment in the world. 
ADDRESS playing equip 


; 
! 
| 
i THE GARRARD ENGINEERING 
| CORRE REE E EEE NEE O EE ES EEEOEEES EEO EE EEE E EEE TSH E SESE SEES EEE SE EES | AND MANUFACTURING CO. LTD. Qi 
wwii a SWINDON + WILTSHIRE 


iciietetieneenctnaiiennetisanhimenequhemnenbennumecmaiens 
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§ “ELECTRO 
> METHODS 


OORT) LTD (wsssoo™ 
( OF STEVENAGE ) 


YOGAHOS 


The world’s 
Sinest-quality 
connectors 


SERIES ‘SMRE’ 


—IN SUB-MINIATURE, MINIATURE 
AND PRINTED-CIRCUIT RANGES 


manufactured under licence from 
Winchester Electronics Inc., U.S.A. 


SERIES ‘SM’ 


* 
GOLD-PLATED CONTACTS 


made from spring-tempered phosphor-bronze 
provide 
low contact-resistance, prevent corrosion 
and facilitate soldering 


SERIES 
* ‘MRE? 
MINERAL-FILLED 
MELAMINE MOULDINGS 
provide 


high arc-resistance, high dielectric 
and mechanical strength 


NOW AVAILABLE 


TYPE D2 TWO-POLE STACKABLE CONNECTOR 
* Alternative contact arrangements %& Self-polarising stacks 
% 0.3" centres for 0-1” Grid applications 


Catalogues on request: 
ELECTRO METHODS LTD. Plug & Socket Division, 
12-36 CAXTON WAY, STEVENAGE, HERTS. 
Telephone: Stevenage 2110-7 


emcee ee cee ee ee ee ee me re ee es ee ees rm res ree ee ere we re a er es ee a ee re ee ee ee ee ee ee ee ee ee ee ee ee ee eae ae Ss 
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SUPERSENSITIVE 
13 STAR FEATURES 


* 


** + + + © 


EYELETTING and _ light 
PUNCHING MACHINES 


We manufacture a large range of hand and automatic 
Eyeletting and Piercing Machines and also stock eyelets 
which we can supply in small or large quantities. 

For illustrated brochure of the ‘‘Phoenix'’ machines, 
write for leaflet W.W.2. 


Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London 


Model ‘100A’ 
0.0.V.= TAYLORMETER 


Highest sensitivity on the market—100,000 ohms per volt 
Automatic Mechanical Overload Cut-out 


100,00 


Reverse Polarity Facility 

Very Robust—suitable for everyday use 

Lowest current reading—0.2 nA 

10 Microamps full scale 

Highest current reading—!0 Amps DC 

Lowest voltage reading—!0 mV DC 

Highest voltage reading—25 kV DC 

Lowest resistance reading—0.5 ohms 

Highest resistance reading—200 Megs self contained 


nual dua “. £31.10.0 


Write for full details and free catalogue 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 
a] Oot —— Cables: Taylins, Slough 


Member of the Z / METAL INDUSTRIES Group of Companies 


ooo oO 0oO0 000000 
1°) 


> Phoenix: 


eoo0o0o 0oO0 C000 00 


fom) 


AUTOPHOENIX No. 6A. A new and im- 
proved air-operated machine for the auto- 
matic insertion and closing of eyelets. The 
deep throat, high vertical gap and projecting 
base make this an ideal machine for the eye- 
letting of components in radio chassis even in 
the closest corners and, of course, for spin- 
nings, cylinders and plastic mouldings. 

It can besupplied with built-in air compressor. 


HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON ROAD, 
LONDON, N.W.1 
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A TWO-FAGED CIRCUIT! 


is a service man’s dream 


And we’ve made it come true. Mills & Rockleys’ technical skill and eye to progress will 
continually supply their clients with all the best and newest ideas on printed circuits : 
and our two-faced circuit (patent applied for) is just one very good example. 
Not only the component numbers but the actual circuit is printed, in colour code if 
necessary, on to the upper surface of the panel, reducing circuit tracing to child’s play. 
The completion of new plant in Coventry, incorporating the most 
advanced techniques and up-to-date facilities—including automatic 
temperature and humidity control — enables any requirement however 
complex to be met efficiently and economically. 


DESIGN + CONSULTATION - PROTOTYPES - MASS PRODUCTION 
WRITE TO: 


MILLS & ROCKLEYS (PRODUCTION) LIMITED 


PRINTED CIRCUITS DIVISION - SWAN LANE +- COVENTRY TELEPHONE: 41327 
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“QUALITY” IS OUR HALLMARK 


NEW EQUIPMENT WE STOCK THE FINEST ee SHOP 
SOILE 
Quad 22, Stereo Controi £25 0 EQUIPMENT IN THE HIGH 


FIDELITY MARKET GBC Tape Recorder, S/S £29 17 
Quad Ii Main Amp......... £22 10 ; eee ie pati 


Leak Point One Stereo... £21 0 OUR SALES CARRY THE Minifon Wire Recorder, 
S/S, the smallest re- 


Leak Stereo 20 MAKERS’ AND ALSO OUR corder available, com- 


plete with accessories 
Audio Master Stereo Amp. £33 12 PERSONAL GUARANTEE TO 
Emicorda Battery Portable 
Wearite Tape Decks...... £36 10 ENSURE YOUR COMPLETE Tape Recorder, S/H 
SATISFACTION. Ultra R/gram, S/H £29 10 
Harting Stereo Tape Deck £44 2 
Pye Mozart Amp. in Low- 
Audio TROUBLE-FREE HIRE PUR- boy cabinet, Lenco 
Amp £26 Motor, S/H £39 10 0 
CHASE IS AVAILABLE, AND 


Lncar Tape Record/?) anaes bee unieees i Leak TLIO, V/SII,S/H €21 0 0 
Back Amp. Soe | Armstrong AIO Amp. 


YOUR POSSESSION WITHIN and Preamp., S/H. 
TAPE ACCESSORIES BY A WEEK OF PLACING YOUR =~ es 
RETURN OF POST ORDER. 


. * 


4% 


93-94 FLEET STREET, LONDON, E.0.4.. nism 27 wo te" 


a 


Principles of Transistor Circuits 
by S. W. Amos, B.Sc. (Rons.), A.M.I.E.E. 


An introduction to the design of transistorised equipment for profes- 
sional designers, students and amateur constructors. It deals first with 
the physical processes occurring in transistors and the applications 
of these principles to practical problems of design. The bulk of the book 
IMPORTANT is devoted to the determination of such quantities as input resistance, 
Stage gain, optimum load, power output, values of coupling capacitors 


BOOKS FOR and transformer winding inductances. Includes a large number of worked 
examples. 


STUDENTS 21s. net by post 21s. 11d. 167 pp. 105 diagrams 


Transistor A.F. Amplifiers 


AND by D. D. Jones, M.Se., D.I.C. and R. A. Hilbourne, B.Se. 


TECHNICIANS Deals systematically with the design of transistor audio-frequency 
amplifiers, and gives the circuitry and design details of a versatile range 
of amplifiers, including both those for high fidelity reproduction and 
for public address systems with undistorted outputs up to 20 watts. 


21s. net dy post 21s. 10d. 152 pp. 94 diagrams 


Published for . 
“Wireless World” from leading booksellers 


ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD STREET LONDON S.E.I. 
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S6BS/FM* 
£67/10/0 inc. P.T. 


S5/FM AM/FM TUNER 
£34 inc. P.T. 


f 


105 10¥ AMP. & CU. 


£29/18/0 


Li hapman 


Standard S6BS AM only still 
available 


‘ 
205 30W AMP. 
£34 


Manufactured and Guaranteed by : 
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THE 
- COMPLETE 
_ ANSWER 


The S6BS/FM is a worthy 

addition to our fine 

range of High Fidelity 
Equipment 


AM & FM 2 micro-volts 
9 Band AM 11-570m 


6 Band Spread Ranges 
11-31m 


FM 88-108 mcs. 


12-Valve Self-Powered 
Tuner 


FM 9% AM FM TUNER 
£27/2'6 inc. P.T. 


Stereo Multiplex Output 
Fully Tropicalised 


FM9I1 VHF/FM TUNER 
£23/8)0 inc. P.T. 


= 


305 Stereo Control Unit STEREO 10W+10W. 
£18/18/0 £2] 


Catalogue giving full technical details of 
the above models available free on request 


C. T. CHAPMAN (Reproducers) LTD. 


HIGH WYCOMBE BUCKINGHAMSHIRE 
Telephone : HIGH WYCOMBE 2474 


$8 


WIrELEss WorLD 


NOVEMBER, 


1959 


A PORTABLE 


LABORATORY POWER SUPPLY 


A versatile unit of wide application in 
Research, Experiment and Education 


SPECIFICATIONS 
Input : 200/250 v. 50 c/s 


Outputs: 

(1) L.T. A.C, 0-25 v. at 6 
amps. 

(2) L.T. D.C. 0-22 v. at 6 
amps. max. 
(A.C. and D.C. out- 
puts continuously vari- 
able in 0.2 v. steps.) 


(3) H.T. D.C. 200/250 v 
50/30 mA for valve 
experiments. 

(4) L.T. A.C. 6.3 v. 1A for 
valve heaters 


Size: 114 x 85 x 6in. high, over- 
all. 


Weight: lilb. approx. 


RADFORD ELECTRONICS LTD., ASHTON VALE ESTATE, BRISTOL 3. 


THE RADFORD ‘“ LABPACK’’ 


~ 


17 cus. 


Reprints of an article on Low Voltage Power Supplies by 
D. A. Rock, B.Sc., in September, 1959, issue of Technical 
Education available on request with illustrated leaflet. 


ACCESSORIES 

H.T. Smoothing and Stab- 
ilizing Unit 

Outputs: 

(1) 150 v. 30 mA stabili- 
zed. 

(2) 0-150 v. linear variable 
by potentiometer for 
voltage, or rheostat for 
current. 
Smoothed to 
ripple at 30 mA. 

(3) 200/250 v. at 50/30 mA 
unsmoothed. 

PRICE: 7 GWNS. 


L.T. Smoothing Unit 
Variable L.T. from main unit 
smoothed to | ripple at 3 
amps. 


PRICE: 6 GNS. 


ae 


Tel. 61873 


@STEREO AMPLIFIERS 


Avantic SPAII combined amp and 

amp 

bulcl “ Stereo 2” Pre-Amp with SP4i 
twin power Amplifier 

Dulci Stereo Eight Pre-Amp Unit with tw 

PAO Amplifiers 

Leak Stereo DO 
Stereo Pre-Amp 

Pamphonic Stereo 3000 

Quad 23 Control Unit with 
Amps 

Rogers HG8S Integrated Stereo Ampliter 
with case 

Rogers Stereo Pre-Amp with two “Junior 
Amplifiers 


pre- 


Amp with Point 0 


two Mark Il 


All amps and pre-amps available separately 


MOTORS 

B.8 RB. UAL 

Cajlaro 4T R200 Motor only 
Colilaro 4T200 with Tx88 Pickuy 
Connoisseur Type B 

Garrard 301 

Garrard 301 with Strotx 
Garrard 4HF GCXH 

Garrard BCOS 

Garrard 4HF GC810 Stere< 
Gerrard TA. AC/DC S-speed Motor 


up 2 
Garrard TA/M&. U 
Lenco GLAO (Cartridge extra 
Lenco GLS55 


2009 
Many also available in Cabinets 


CABINETS, SPEAKERS AND EQUIPMENT 
D.F. Equipment cabinet 

Record Housing “ 
W.B. Pretude Reflex cabinet 
W.B. Prelade Re@et cur. cabinet 
W.B. Prelude Hi-F! tabie cabinet 
W.B. Pretude Hi-Fi Console 

W.B. Senior Reflex corner Conacte 
W.B. Prelude Major 104 

W.B. Colums cabinet 

Whartedaie Column § cabinet 


AND MONAURAL + 


WODBDBADWN1DWw 


Shoe SaS 


Nordy& “ range. All types 


mere 
COD 


B.J., B.8.B., Collaro, Connoisseur, Decca. Gar 


Leak, Gobir 
Cartridges 


Philips, Ronette, Tannoy, in 
Styh 


Nours: Monday to Saturday $—56 p.m. 


(Thursdays 9-1 p.m.) 


7, THE BROADWAY, WOOD GREEN, LONDON, N.22 


» 2os 
> 


NORTH LONDON’'S 


° I 
CENTRE 


A selection from our extensive stock available 
for immediate delivery 


eco ec eo co fF 


MAIL ORDER 
SPECIALISTS 


GOODS DESPATCHED BY 
RETURN 
CARRIAGE FREE! PACKING FREE! 
INSURED FREE! (U.K. & B.F.0.) 
OVERSEAS ORDERS SENT FREE OF PUR- 


CHASE TAX AND SHIPPED PROMPTLY AT 
MINIMUM COST 


ee 


~ 


© Customers selected equipment expertly 
assembied at moderate cost. 


~ 
CSOVUBNOCO L1NOBOG-Ii2DHLBWM 


We EXPORT TO U.3.A. & GANADA 
Leak TL12 Plus Amp with Varisiope 11! 
$101.50 (or £36.8.0) 
INSURED @ CARR. PAID 
Special qrotations for other -ountries 


~ 
°o 


@TAPE RECORDERS AND DECKS 
by Grundig . Vortexfon . Perr: pb 
Soupd . Elizabethan . Verdik . Duici 
ete. ete. 


Brenell . Wyndsor 
Harting . Wearit 


AD2Oe-woor 
SCCoOCOR@CS OC 


ga 


SALES) 1.TO 


C.C GOODWIN 


Quad Mark U! and Pre-Amy 


Rogers 
Rogers 


Goodm 


B. Stentorian Sin. HPS12 


Stentorian 
Rtentorian lin. HF1O1¢ 


Wharfedale Coarial 12 
Wharfedaie 
All makes 


Acoustucal 
Armstrong 8T3 AM FM 
Duict FMT 2 (Bel?-Poweres 
Duial P.M. (Selt-Powered 
Dalal HiT’? AM FM (Sei!-? 
“ Prefect * 

Jason J.T.V. Tuner 


J aeon 


Rogers 
Rogers 


“COMPARATOR” 


* Point One ” 


2 Pius and 


Varislope 


Cadet " and Cor 


rol Ur 
and Mark Ii 1 


it 


nit 


Bose & csase 


Junior 


Tro Speaker Console 
Metal Cone Sir 
Presence Unit 
ans Axiette Str 
Audiom 60 . 
xiom 900, i2ir 
trestatic Rpeaker 
2 5-way speake 
eter LPH#5S 


pt 
ODUSCOMNWMOODBAW0 


nterian Sin. HFS 1¢ 
rian HP912 
10in. HF1O12 


oe ae ed 


Super 8FS8 al 
ale Bronze 1OFPSB 
ie Golden 19F8B 


COV1MQDOWOH MONS 


Baffle S-speaker Tnit 


of crossover 


SFB. 


Anite av alate 


~ 


Quad“ FM 


~ 


CS ieakenl 
KONA Oa“W2-! 


FM. (Sei’-Powered 
Switched F.M. Unit 


~ 


bettors 88 


HIRE PURCHASE AVAILABLE 


eocoo Co oooose 


10 


DEMONSTRATIONS 


Callers note : We are 200 yards from Wood 
Green Underground Stat on. 


Tel. : BOWes Park 0077/8 
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LEWIS have the CABI 


for Y 


AND THE FINEST EQUIPMENT 


This elegont cabinet is 
available in veneered fig- 
ured wainut and polished 
to a high gloss in oc 
medium shode. Gold 
embellishments ore an 
attractive feature of the 
design. Yin biuck legs ore 
normaily “itted. A three 
sliding door system pro- 
vides ompre storage room 
for tapes etc 


We can offer a very wide 
range of hi-fi and stereo- 
phonic equipment to fit 
this cabinet and any 
equipment purchesed from 
THE GROSVENOR us will be fitted and 
Price £19.19.0 wired free of charge 


This beautifully designed Con- 
temporary Cabinet can be 
supplied in Ook, Walnut, or 
Mahogany Veneer and hes a 
waxed semi-mott finish 


This cabinet con be fitted with 
any of the jotest Hi-Fi units 


THE CONTEMPORARY 
Price €11.15.0 


“3 : i The Savoy is evailable in 
Pa hme] Walnut Veneer in medium 
Ff , colour with o high gloss finish 
lt has a silk covered beffle 


lorge enough to accommodate 
* @ !2in speoker and tweeter 


The left hand comportment hes 
@ generous sized motor-boord 
with ¢ shelf above, both being 
covered by a sliding glass door 


‘ 


j 
; 


a 


THE SAVOY 
Price £10.19.6 


LEWIS 


120 GREEN LANES, PALMERS GREEN, LONDON, N.13 
(Near The Cock Tavern) 
Telephone : BOWes Pork 1155/6 


foe ---------- 


THE SERENADE 
Price £13.19.6 


Veneered with finest selected walnut, beautifully polished to a 
medium shade: this attroctive cabinet has generous storage 
spoce, with board sliding out smoothly on metal rollers 
This cabinet con be fitted with any of che letest Hi-Fi units 


‘y 
‘ 


THE CONTINENTAL 
Price £29.10.0 
This elegant Cabinet is the finest in our range designed 
the continental style. Solidly constructed ond finished in ook 
wolnut or mahogony veneers. (Dork, medium or light, high 
gloss or sotin finish ovoilable.) 


TWO NEW LEWIS CATALOGUES:— 
& The Cabinet Catalogue 
& The Equipment Comparator 
Catalogue 
(Designed to assist your choice of cabinet and 
equipment.) 
Please send me details of your two new catalogues. 


BLOCK CAPITALS PLEASE 
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There's nothing so good as building & 


with a JASON it 


AUDIO-GENERATOR AG.10 


Capacity-tuned Wien Bridge gives excellent stability 

with low distortion. Output held constant over entire 

band. Model AG.10 covers from 10 to 100,000 c/s in 

four ranges. A maximum of IOV is available from cathode 

follower output stage. The attenuator gives a minimum 

calibrated output of 100 microvolts. Square wave output Kit complete with building 
with an excellent rise-time makes the instrument valuable and operating manual 

Wobbulator, — Oscilloscope, for checking all audio equipment. Output, level within 

Crystal Calibrator, Stabi- idB over whole range, available as sine or square wave 

lised Power Pack as required. Square wave rise-time less than 2 micro- $1 2 - 10 - 0 

All are designed to high seconds at all frequencies. 

standards of efficiency. De- This instrument is designed in conformity with other test Kit built and ready for use 

tails gladly sent on request. instruments in the Jasonkit range, and is complete with case. £15.2.6 


@ ALSO AVAILABLE—AUDIO AND TUNER KIT DESIGNS 


BRITISH DESIGNED TO HIGH TECHNICAL STANDARDS 
THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL ST., OXFORD ST., LONDON, W.1 GER 0273/4 


Ke YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets . . 


_SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 

9 values and working voltages in more compact 

aes designs, specially suited to ultra modern 
“equipment :-— 


Jason offer a number of 
test-equipment designs in 
Kit form or ready built in- 
cluding Audio-Attenuator, 


PHOTO-FLASH EQUIPMENT « DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMPLIFIERS * D.C. FOWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 

EQUIPMENT 


ELECTROLYTIC ~ 
CAPACITORS » 


Condenser Specialists for over 20 ine: 


DALY (Condensers) LTD., WEST LODGE WORKS, 


THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 
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Lec Refrigeration 


we AAP 
FASTON receptacles 


F n* Terminals utilised 
to make power connection to the 
Lec hermetic sealed unit 

ssed in domestic refrigerators 
throughout the world 


Lec's popular 6 cu. ft. refrigerctors. 
With acknowledgements to 


Messrs. Lec Refrigeration Ltd, bee to the end 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office : Dept. 9. 60, Kingly Street, London, W.1. Telephone : REGent 2517-8 and 368! -2-3 
; == Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
TRADE MARK * Trade Mark of AMP Incorporated, U.S.A. 323/9 
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Watch that WOW} 


s 
with the Gaumont-Kalee 
FAMOUS USERS OF THE 
FLUTTER METER FLUTTERMETER 
Accurate measurement of sound | BRC; Calevtelen and Rear’ 
equipment speed deviations | Compagnia Commerciale di Cinematogrofia, 
i Milan 
Small constant speed deviations of the Collaro Mullard 
lowest ‘wow’ components of sound re- | Commission Superioreure Technique, Poris 
ae . cording or reproducing equipment are Yomrg mem aonb: 
% a : ° ° Udit 
Fluttermeter ; accurately measured and indicated by | £4). Research Laboratories 
Type !7 , the Fluttermeter—down to zero fre- Egyptian State Broadcasting 
F quency response. The Fluttermeter is Garrard Engineering and Manufacturing Co.Ltd. 
Brie? Technical Data equally suitable for use with machines | poet pA wares aa (U.K.) 
5 employing photographic or magnetic pn ige a. — 
Operating carrier frequency...3,000 c.p.s. 15% sound tracks on film, tape, wire, or disc ; 


Minimum Input signal...........50 mV R.M.S. cording. The G b Marconi Wireless 

Input. Impedance.. | Megohm recording. The Gaumont-Kalee Flutter- N.V. Philips’ Gloeilampenfabrieken, Holland 
Input amplifier bandwidth—3dB at 2,500& 3,500c.p.s, meter type 1740 is an entirely new P py eer S 

Effective limiter range..........110 dB design. More compact, and lighter in ea a en 

Meter scaling—'‘Peak wow"’..Oto + 1%(centre zero) 
“Wow and Flutter’’...0 to 1% R.M.S. and 0 to 2% 


; : Post Office Research Department 
weight, its cost is considerably less than R.C.A. Photophone Ltd. 


all prev. 
Crossover frequency -ee.20 €.p.s. all previous models. | Southern Instruments Ltd 


Fi 348 Truvox Ltd. 
utter meter response pe te = Carey Dimensions Height 10)” 26.04 cm. Vortexion, Wright & Weaire Ltd. and in U.S.A., 
“ete” eegnee caspenne......t 4B at 3 c.6. Width 124” 31.12cm. Depth 143” 36.47 cm. Mh aecow appa Kong 
C.R.O. output frequency Nett weight 29 Ib. 13.15 Kilos ; 
response........ ‘ ..Jevel down to zero frequency 
—3 dB at 200 c.p.s. 
3,000 ¢.p.s. oscillator output 
level... 5V R.M.S. into .5 Megohm 
100 mV R.M.S. into 


500 ohms | RANK PRECISION INDUSTRIES LTD 


Accuracy Meter presentations 
+ 2% f.8.d. G.B -KALEE DIVISION STUDIO, 
Operation... 45 to 60 c.p.s. W OODGER ROAD, LONDON, W.12, ENGLAND 


Power consumption..........35 watts 


PORTABLE INSTRUMENTS 
TRANSISTOR TESTER 


TYPE TMS 


Measures the current gains of PNP and 
NPN transistors, the values of resist- 
ances, and the leakage currents of diodes, 
transistors and low voltage electrolytic 
condensers. 


Collector Current Ranges: 0.5, 5, 50, 
500 mA. 


Current Gain Ranges: 100, 250, 500. 
Resistance Ranges: 0-50KQ, 0-500KQ2. 


Price with batteries £17.0.0 
A.C. MILLIVOLTMETER 


TYPE TM2A 
TRANSISTOR 9. Os seTED 1908 seems 


Measures 50..V to 500V on 12 ranges. Response AMS “ing ov a * 
+ 0.1dB from 30c/s to 30kc/s. High input ne oe 9: at s awe Tt 
impedance. Output for C.R.O. Gain up to | Pe 
80 dB available with 2V. output. Low noise 


level. Low microphony. No hum. 


Price with batteries: £36 e 0 ° 0 


LEVELL ELECTRONICS 
10-12, St. Albans Road, Barnet, Herts. 
Telephone: BARnet 5028 
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Thousands of ‘Super Comit"’ Aerials, unique in design, are 
providing perfect T.V. reception in the Greater London area alone. 


It resonates on both bands without adjustment. _It can be fitted 


out of sight in any room at no installation cost. The “* Super 
Comit "’ Aerial is much more sensitive than set-top models — and 
balanced signals are assured over a much greater area. 
Supplied in untarnishable ‘‘ LUSTRE GOLD” and Cream finish. 
(Waterproof and therefore also suitable for exterior fixing.) 
Retails at 22/6d., or with fitted Co-axial plug 25/-. 


a 
~ EGE 


oe . TELECRAFT LIMITED 


Dien he «in Coe aa Quadrant Works, Wortley Road, Croydon, Surrey. 


THOrnton Heath 1191/2/3 


Depots: BIRMINGHAM * DONCASTER * NEWCASTLE-on-TYNE * SHEFFIELD‘ SOUTHAMPTON * WAKEFIELD 
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PIN POINT SOLDERING p—M. R. SUPPLIES, LTID.——— 


Transistors - Printed Circuits - Miniaturized Equipment ers of UP-TO-DATE MATERIAL which does the 
Careful packing. Satisfaction sas i. Prices nett 
ur 200/250 v. BO « Ueual 5-index dial reading 
amps. L.R. (suitable for 10 amp. load). These are 

simple to install. We offer a few only at only 39.6 


‘| “AS LIGHT AS A PEN” 


each (despatch 3/6 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200 250 v. 50 « Pitted with 


spindies for hours, minutes and scconde hands. Self-starting, central hole fixing. 


Dia. 2}in.. depth behind dial only lin. Very latest moze With dust cover. 20/6 
lespatch 1.6 f three b is to fit, good style, f 5, 7in. dial, set, for 
MODEL) VOLTAGE a idie. tial 3/6 vet = B goed my r al, 2/6 
. STECHRONOUS aaens by well-known British maker—brand new). Operating 
C.240 230'240 m 200 250 s any “ on™ period betwee nin. and § hours, switch 
‘s ng ff at the end the set period. Mace re tric cookers but suitable for 
C.220 220/230 many other purposes—tape recorders, immersion heaters, etc. Capacity 25 ampe 
c.125 120/130 no enn ndicator. Housing 6in. sq. by 3}in. Most remarkable offer. £4/12/6 
C.1tS 110/120 SYNCHRONOUS TIME SWITCHES Gangaim for accur pre-set switching opers 
7 tions on 209 250 v. 50 Providir 7 3 on-off operations per 24 houre at any 
50 48/52 hosen times. with day-omitting ¢ (use optional). Capacity 20 amps. Com- 
A or B6 6 pactly housed 4in. dia } lee] "With fu instructions. £5'8/6 (despatch 2/6) 
; —. INTERVAL iene d ‘SWITCHES Smith's Spring driver Closed circuit 
A or B.12 12/13 inne 1 nutes amp. (230 v. A.C.) ewiteb 
a "Zin. dia. by 2htn long ot extibented 17 6 (dlexpateh 1 
AorB.24) 22/26 OPERATION COUNTERS nical). Brand new ut 
‘ © 6,0 e rev. per digit, with v 
A or B.28 26/28 .! rwarde and beckward table f vr tap. recorder 


iz y eq. 29/6 (des h} 
HIGH SPEED MOTORS (Deico). 1/10th H.P., 200/250 v. A.C./D.C., 10,000 r.p.m 
INTERCHANGEABLE SPARE BITS Body ‘ve by 3in. with ti n. shaft proj Mis n. Ma r spin driers and ideal for 
actual frill, suntiere, mixers, ott.. new. 4719 (despatch 
pr : . _ ar AIR THERMOSTATS Kieft-Pullin). Adjustable range 30/90 deg. F ch'ng 
$size : capacity up to 15 ampe A.C In smart ivorine bousing 4} ?>x 2in. Easily installed 
f instructions with each. Right for greenhouses, rooms, labs., ete. 45/6 (despatch 
: : EXTRACTOR FANS. A very popular line. Well-made unite at much lower than 
: normal = 200/250 v. AA iuction motor, silent running, no interference 
. a om mounting frame and back grille. ready for easy installation With Sin. impeller 
rall dia.) 200 C.F.M.. 25/5/-. 10in. impe overall), 240 C.F.M 
; OM 5 126 Also minor model, 6in. overall dia., 75 ¢ F M. £4 12'6 (despateh any 
3 | COOLING OR EXTRACTOR PANS with open type § P. induction motor, 200/250 v 
th 6in. plastic 3-blade impeller Also suitable 
Fa Ys, or proj ae g an nvector heaters. Selling very fast at only 22/6 (des 
. patch 2/9) 
“| COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable at 
: : any price. & Ov. Af tted latest radio’T.V. suppressors. Comprising 
motor with fixing br foot mtrot and switch, needle light with switch, belt 
ete., and instruct easy fixing to ANY machine The « lete outfit, stil 
£26 15 - (despatch 
Stockists of Stuart Centrifugal Pumps, B.P_! Measuring Instruments, Philips 
Variable Transformers mediate delivery 
M. R. SUPPLIES, Ltd., 68 New Oxford Street, London W.C.1 
: (Telephone MUSeum 2958) 
3/32" 5/32" 
Sia =" EDDYSTONE COMMUNICATION RECEIVERS 
T | | 


4) 
I Model 840A i!lustraced 
HIRE PURCHASE TERMS 
Mode! Casn Deposic 12 Montnly 24 Monthly 
No. Price Payments Payments 
870 £33 £3 £2/13/9 £1/9/6 
} * J =» Je S40A 855 85 £4/9/7 £2/9/2 
WA 888A £110 £10 fe, 19/2 £4/18/ 
* | yw vis’ # 680X eee £10 £9/17/1 £5/8/1 
2 mm mm Duty Carnage paid per passenger train 


These sets are the choice of the discerning professional and amateur 
users. Descriptive literature gladly forwarded. 


The 


Eddystone 
Specialists 


SERVICES LTD. 

A.N.T.E.X cumiteo 
7/8 IDOL LANE - LONDON: E.C.3 $1 COUNTY ROAD, LIVERPOOL 4 
Tel.: MANsion House 2716 Telephone : AINTREE 1445 ESTAB. 1935 


SOLDERING IRON 
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on the NEW 
auvaird 


MAGAZINE 
LOADED 


TAPE DECK 


‘\ ° * NO TAPE 
_/ ANCHORING 
* NO TAPE 


THREADING 


* NO SPILLING 


Ce ENGINEERING AND MANUFACTURING CO. LTD 


Factory and Registered Office: NEWCASTLE ST. SWINDON, WILTSHIRE 
Telephone: SWINDON 538! (5 lines) Telex 44-316 
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WEYRAD P.50 TRANSISTOR COILS 
AND I.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 
PSO/IAC M.W. OSCILLATOR. COILS. for 
\76pF TUNING CONDENSER ...........-.-. price 5/4d. 
PSO/2CC Ist and 2nd I.F. TRANSFORMER. 
470 Ke/s. OPERATION. ““Q” = 150......... price 5/7d. 
PSO/3CC 3rd LF. TRANSFORMER. 470 Ke/s 
OPERATION. *Q° = 170 vooccceccccsceseseeeeee. PRICE 6/Od. 


RA2W L.W. and M.W. ROD AERIAL 6in. long, 
flying-lead connections. For 280pF TUNING 
CONDENSER.......... 3 sosssseesseesseees PRICEW2/ 6d. 


LFTD2 DRIVER TRANSFORMER. Split Secon- 
dary Type, semi-shrouded. With6connectingtags PRICE 9'6d. 


PCAI PRINTED CIRCUIT PANEL, 23 x 8jin. ready drilled with component positions and references printed 
CS Re Cea : BPE oh Ae ac RA i RED OE AS Hate PRICE 9'6d. 


BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR 
LONG AND MEDIUM WAVE SUPERHET ..................-. PRICE 2/Od. 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


P.0. Type 3000 


The most versatile relay 
available today. 
Coils up to 120,0000 
Spring Set Insulation up 
to SKV 


ULTRASONICS 


€ 
S. & 
o° @ 


Also 

Type 600 

Polarised 

A.C. Relays 

High Speed 

Are you aware of the variety Uniselector 
of contact build-ups, we can Key Switches 
assembie? Your problem may Latching Relays 
not be as bad as it seems if you _ Magnetic Counters 
take advantage of our wide ex- Miniature Sealed Relays 


perience in the unlimited use of 


this adaptable product CL. 
¢ @ Quotation by return on Guhl the 
Quartz Crystals of any eae and size cut and @ Prototypes within 48 hours a ° / 
ground precisely to specification and coated, if @ Good delivery guaranteed Specatists é 


required, with Gold, Siiver or Aluminium, ete. | 


Brookes Crvstats Lro aaa ede 


LASSELL STRLET GREENWICH S.E.10 
Phone Greenwich 1828 -482 
Groms : Xtals, Green, London Cables + Xtals, London 


(DEPT..W) TUDOR PLACE ,LONDON, w.! 
TELEPHONES MUSEUM 7960 LANGHAM 4821! 
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from AIRPORTS 


—_——_— 


~N oe al ~ 
TO ZYMURGISTS 


“== ames aaa aus a 


Multitone 


leads in pocket => 
staff location 


SMe. _caansess 


Additional Facilities 


By far the largest number of hospital 

and industrial installations of the pocket 
receiver type in this country, and 
overseas, are Multitone. Our selective 
induction system “ Personal Call! ” is 
saving time, money and worry in well over 
100 different types of industrial concerns 
from airports to zymurgists. (We are 
looking for a Qui!) Manufacturer to 
complete the alphabet.) 

The new MULTI-CHANNEL equipment 
provides over 400 individual channels 
using the new flat Receiver (as illustrated). 


ELECTRONIC TRUNCHEON 


The Electronic Truncheon is no bigger than 
standard equipment carried by guards and serves 
the same purpose, but inside there is a trans- 
mitter which, when the button is pressed, sends 
out a signal. This is picked up by the loop of 
wire around the area to be protected. The pulse 
is used to operate a small receiver, which auto- 
matically switches on any form of electrical 


alarm. It can be operated from any point in the 
area. 


The Multitone “ Personal Call” loudspeaker- 
receiver has been designed to solve the problem 
of conveying verbal instructions to transport 
vehicles used for handling loads inside a given 
area. Messages can be conveyed to all or selected 
vehicles from the central transmitter. 


THE MULTITONE 


personal 6a 


system of staff location 


MULTITONE INDUCTION SYSTEMS CAN 
SOLVE YOUR STAFF LOCATION PROBLEMS 


% Equally suitable for large and small areas or 


| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

INTERNAL TRANSPORT COMMUNICATION 
| 

| 

| 

| 

| 

| 

| 

| 

| concerns 

| * Low rental terms 
! % Virtually no internal wiring 


Aitebermimconsien 


(the ‘ peep-peep ’ in the pocket), che only staff location system worth installing. 
Write or ’phone for further particulars. We can be found in 10 seconds. 


MULTITONE ELECTRIC COMPANY LTD., 12/20 Underwood St., LONDON, N.1. (CLErkenwell 8022) 
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“ 7 performance by the old methods now seems absolutely flat and /i'e 
W t t p F O p L r ess after using the ‘ Stereophoner.’ 
at the say... 


* Words must fail in trying to describe results, however, and | 
can only conclude by saying they are ‘ amazing .”" 


The sensational STEREOPHONER has met with an enthusiastic =. rhe results are really excellent a 
reception from audio enthusiasts and professional engineers. ict me have the various brochures that you have about this as 
Extracts from a few of their letters are given—the originals can of — »nother of my friends is very interested.” 
course be inspected at our Offices. 
1 am delighted with the results obtained from using the 
‘Symphony Stereophoner* on my own equipment, and have 
deaded to buy another for use in connection with a music group | 


am responsible for organising at the local Y.M.C.A.” 
STERE H NER 2 I have now given this instrument what I consider to be a 
fair test, by playing some very carly LP records, and I must 
admit that | was somewhat startled at the difference the ‘ Stereo- 
.-+ gives all the realism and ceeees : wnies My fens sapoossion Ta thas tt had been 
ifted from the surface of the recorc he high soprano notes 
presence of stereo sound of artists such as Madame Callas and Madame Tebaldi came 
FROM ANY MONAURAL out with ringing clarity, whilst with the deep bess notes a 
. JIRCE-HI-F > z vibration was felt within the room itself. Truly, a remarkable 
. - *. 
TAPE RECORDER, RADIO— little instrument 
ar a Satisfaction e I must say that I am highly pleased with the results. 1 
€ « 7 AACE cle 7 « f 
gu ° shall certainly broadcast the claims of your * Stereophoner I 
6 a certainly does all it claims to do and the results are truly astonish 
Price ont ing There is no‘ hole in the middle '—and it excels everything 
y » ” I've heard from what they call * true stereo’ (with its two amph 
Plus postage 2/6 fiers, two speakers and stereo pickup). The ‘ Stereophoner’ give 
Overseas £5::10:0 or $16 one stereo for a fraction of the cost.” 


Send for your -. : ? — It is an amazing little box of tricks and I am delighted 
Stereophoner We can supply direct by post to all with the results. My ‘hook-up’ (as I told you) was very 
NOW = (delivery parts of the world. efficient before—now, with this addition it is al) that one could 
from mock) or desire and the reproduction from radio, tape and records really 
write for free illus- excellent. I must admit I was a bit sceptical but your advertise 
trated folder The general effect is to really bring the performers ment is justified by the efficiency of the magic box!” 
Demonstrated ght into the room in a most exciting manner and in a 


a b A oo ve I] have never experienced before 


TRADe ENGUIA istening either to radio or gramophone without this 


1€S INV.TED ipparatu now unthinkable in my household as the 


. 1 must say that I am very pleased with its effects, i: cer 
tainly gives depth and one cannot pin-pownt the emission of sound 
as coming from one speaker or the other.” 


A friend of mine recently purchased one and is astounded 


N re} R T H E R N R A D 1 re] 4 ' R Vv i Cc E S at the improvement in the quality of the sound from both his 


tape recorder and record player.” 
11, King’s College Road, Swiss Cottage, N.W.3. Telephone: PRimrose 33/4 


THE PARCOPAK GILSON TRANSFORMERS 


ae ar : Provide a first-class service to manufac- 
(built like a battleship) : 
turers of electronic valve or transistor 


operated equipment for 


td os Ad | AUTOMATION 
Mains Voltage INSTRUMENTATION 


4 eeahge | MONITORING 


ewe | “ AIRCRAFT LIGHTING 
‘@° . 9 AND DIMMING 

} FLOCK SPRAYING 
ENJOY MOBILITY FOR and we have many clever 


seconthiem Minabi + - P — customers who constantly 

ctating Machines, ape ecorders, adio, i . 

Television, Radiograms, Record Changers. =F tahe = by ~ > an 

# Input 6, 12, 24, 32, 48, 110 and 220 volts. +l yrs eS oe. 

¥% Output 250 volts, 50 c/s., 200 watts (max.). ‘ 

% Fitted with remote-contro! facilities or 

0/0 switch and watts output panel. IMPROVED manufacturing facilities enable 

Prices from £16 « 0 : 0 us to offer quick deliveries of pre-production 

WRITE FOR DESCRIPTIVE FOLDER: i 
TRADE ENQUIRIES samples and small batch production at 

Sole Manufacturers: economic prices. 

P. A. R. LIMITED, TALBOT WORKS, 


TALBOT STREET, NOTTINGHAM 110 87. GEORGE'S ROAD 
Telephone 46505/6. Telegrams Parco, NoTTM. R. F. GILSON LTD. WIMBLEDON, 8.W.19. WiM 5695 
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@ Disks are permanent and cannot easily be erased or mutilated 
@ Disks can be played on any record player at any one of three speeds 


@ Disks are cheap to produce and simple to despatch 


A disk cutter is an indispensable item of equipment for the more thoroughgoing tape user. But it must be conveniently 
priced, easy to operate and economical to maintain. 


These are leading features of the MSS machine, and they make it the only logical choice for professional and non- 
professional alike. But other more technical features contribute to make it quite unique in its field; three speeds, 
recordings made live or from tape and the possibility of comparing the sound quality of the original tape with 
hat of the new disk while the disk is being cut*. The price is £187 


A disk cutter pays a handsome dividend within your organisation and, in good will, among those who receive your 


easy-to-handie disks 


s of MSS disk cutting occessories ; amplifiers ; hot stylus unit ; swor{ collector ; mixer ; control unit 


WSS DISK CUTTER ano stank orsxs 


"Other MSS disk cutter features include modulation indicator, radius compensator, press-button scrolling, cutter head muting 
switch, accurate cutter location in the recording head. 


MSS RECORDING co Dt Fe COLNBROOK 
BLOOM 


ooK« 2431 


BR 
HOWROOM A sTyuodIO 21 ON Ww. €. 4 
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A 
6-12-18-24-30 V., 12 
oe 


110 V. Centre Tapped 
55 V..25A 


1.6 V. to 49 V. in 23 combinations, 12 A 


TRANSFORMERS 


All for 240 V Input, other Supply Voltages as Required 
CONTINUOUS RATING, Short Rating Transformers also availabie 
Each Transformer in this 
Group £8/10/- 
OuTPuTs 

10 Vv 
10 
10 
10 
10 
12 


1,000 A 
, SOA 
750 A 
300 A 
, MOA 
1,000 A 
1S V., L000 A 
20 V.. 800 A 
1,000 A 


v 
v.. 
V.. 
v 


2o@o “w 
K<<£{<<<<<< 
>> >> >>> >>> 


55 


AUTO TRANSFORMERS 
230-115 V.,5A. 
250-240-230-220-120- 

115-110-105 V., 12 A. €13 
250-240-239-220-120- 

115-110-105 V.. 60 A. £50 


V.. 


$ V., 


TRANSDUCTORS 


wie 


Saturable Reactors for controlling A.C 

A., 100 KYA. Available for all standard A.C 
voltages. Single phase and three phase 
control voits; 12, 24, 36, 100 and 240 V 


currents up to 
supply 
Standard D.C 


THREE PHASE 
TRANSFORMERS 


Input 400/440 V. 

40 V., CO A., 3 
Phase 

230 V.,SO0A.,3 

Phase 

110 V.. 100 A., 
3 Phase 

4 V., 5000 A 
3 Phase 


£30 


These and other Transformers can be supplied for 3 phase 
6 phase and 12 phase Rectifiers 


CONSOLES 


A.C. and D.C. Supply Unies with infinitely 
variable or tapped output. Manual or remote 
control with full instrumentation. The Console 
illustrated has a stabilized 230 V. A.C. supply 


VOLTAGE REGULATING TRANSFORMERS 


Covering the range from zero volts in 64 steps-change per step 1.6% of supply 
voltage. 


as well as several low voltage heavy current 
sources Each source is independent of the 
others, but where called for, interlocking and 
protection devices can be included. 


VOLTMOBILE 


INPUT 240 V. 
OUTPUT 0/250 V. 
£32 
£62 
£98 


INPUT 420 V. 
OUTPUT 0/440 V. 


RECTIFIER SETS 


All for 200/250 VAC 
(Other supply Voltages 
available) 24V. D.C 


24 Vv. D.C 


26 A., with stabilizer 


For 200/250 Vv 
supply 

63 Vv. D.C 
I2Vv. O.¢ 
12/25 V. D.C 
12 Vv. D.C., 210 
24 V.0.C.,20A 


13 
200 


12 A 


10S A 
10 A 
SOA 


34 V.0.C 
36 V. D.C 
10/120 V. D.C., IO A 
10/120 V. O.C., 25 A 
200/250 V.D.C.,6A 
209/250 V.D.C., 10 A 
200'280 V.D.C.. IB A 
220 V. D.C., 110 mA 
1,200 V. D.C., 200 mA 


A.C. Also available ‘or 3-phase 


— 
A 
with Choke Regulator 
A 


SPECIFIC ENQUIRIES are 
Transformers and Rectifiers. We specialize 
in HEAVY CURRENT EQUIPMENT. 


invited for 


HARMSWORTH, TOWNLEY & CO. 
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069 
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Music oF § 

thing when 

delight in the 

mony” ---: whichever you choose, 


the bill ” for you and your friends. 
MELODY 


Has the Designed 
size and pn the 
ent s 
elegance | Re “ery 
ofalady’s duction 
vanity far in ¢X- 
bag, fin- 
shed 12 
Summer 
Blue. Ideal for 
reenagers- Excel- 
lent reproduction from 
5 x 3in. hi-flux speaker. 
Simple to operate. Tape speed 
3}in. p-S- D 
spools. Dimensions 1 
¢36 Supplied with spool L.P. Tape and empty reel, 


crystal microphone and radio lead. For 110-240 e 
Complete A.C. mains. 


yorthy newcomer t 

rding equipment, introducing 

n appearance and faciliues 
accurate Um 


” 


in “Off” position. 
jution counter. 
rary colour 
smon- 


TRU 
VOX LIMITED 


N ASD ’ 
' 


Wireless Worip NOVEMBER, 1959 


TAPEDECK T.D.! 


g OFF TO TODAYS Greap J 


ant 


B.S.R. components are made for the 
man who knows, the man who is not 
satisfied with second best. 

Look for the B.S.R. seal before you buy. 
Monarch changers and Tapedecks are 
fitted in the makes you can rely on 
to give you far better listening for 
far more years. 


MONARCH UAI2 
STANDARD RECORDCHANGER DE-LUXE RECORDCHANGER 


BIRMINGHAM SOUND REPRODUCERS LIMITED, MONARCH WORKS, OLD HILL, STAFFS. 
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(ADVERTISEMENT ) 


GOALIE G0 


The first advertisement in this series discussed the frame 
grid valve in general terms, and outlined the advantages 
which it brings in the tuner and i.f. stages of a television 
receiver. We shall now look at the if. stages in more 
detail, with particular reference to the needs of fringe 
areas. 
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A circuit for an i.f. strip using new frame-grid 
variable-mu EF183 is shows of a first if. 
stage which is common to sound and vision, followed 
by a second i.f. stage i a annel. Apart from 
component value hanges, y difference from 
normal practice is t | 
tors. When the stri 


z capaci- 
grid PCC89 
in a cascode r.f. stage and t ventional PCF80 
mixer, adequate gain is achieved for > in fringe areas 
without the addition of a further vision i.f. stage. 

For Band III reception the maximum sensitivity required 
of a fringe area receiver is 20uV for a picture of normal 
contrast level. Even for signals weaker than 20uV a 
receiver of this sensitivity will give the best picture 
possible. (A higher sensitivity will produce excessive 
noise on the screen.) The Band I requirement is slightly 
less stringent and will in practice be easily met in a 
receiver which satisfies the requirements for Band IIL 

With the strip shown, and with the PCC89 and PCF80 
in the r.f. and mixer stages, IluV at the aerial will 
provide 2-0V of video. A typical receiver with a con- 
ventional valve line-up (PCC84, PCF80, EF85 first i-f., 
EF80 sound i.f., EF80 vision i.f.) requires 63uV. Thus the 
conventional receiver fails to cover the required signal 
range for fringe areas, and it would need another if. 
stage. The frame-grid receiver, on the other hand, covers 
the range and has an adequate margin for production 
tolerances. 

It will be noticed that the conventional PCFS80 has been 
retained in the mixer stage. If the frame-grid PCF86 
is substituted, then the second i.f. stages can be modified 


to take the conventional EF80, with the EF183 retained 
in the first i.f. stage. With this new line-up, a 2-0V video 
output is obtained with 92V on Band III and SzV on 
Band I. 

The circuit shown provides adequate a.g.c. on sound, and 
approximately 80dB vision gain control without serious 
cross-modulation. Comparable performance is obtained 
with the PCF86 variant. Both versions are notably 
superior to conventional line-ups. 
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SCIENCE is a method, a habit of thought which 
is practised not only spontaneously and individ- 
ually for its own sake, as a rewarding personal 
activity, but collectively and deliberately as a 
means to an end in solving efficiently the prob- 
lems of technology and economics. Pure science 
is at the same time infra- and supra-national in the 
sense that original thought is the work of indivi- 
duals who have an affinity of interest with other 
workers in the same field regardless of race or 
creed. Applied science, on the other hand, has 
a military and market value and is consequently, 
and quite properly, a subject of political interest. 

Under the pressures of expediency and in 
circumstances where the well-being of the com- 
munity as a whole is involved the Government 
has voted money and accepted responsibility for 
scientific work of all kinds, from agriculture to 
atomic energy and from roads to radio. While 
some of this work is necessarily secret, much that 
should be more widely known is lost to view be- 
cause it is considered either too esoteric or too 
dull to catch the popular fancy. At times like 
the present when satellites and moon rockets serve 
to make the man in the street conscious of the 
vast scale of scientific effort throughout the world 
it is natural that he should want to know what 
we in this country are doing to keep pace with 
the march of events. 

Although questions of detail can be put to the 
Ministers responsible for the separate depart- 
ments, it is not always easy to find where the 
responsibility lies because the labyrinth of Govern- 
ment Science is so complex that many of its 
byways are obscure, even to those with some know- 
ledge of its main structure. The feeling is wide- 
spread that not enough is known about the deploy- 
ment of national resources and effort in the scien- 
tific sphere, and this was no doubt partly the reason 
for the inclusion in the Conservative Party’s elec- 
tion manifesto of a promise to appoint a Minister 
for Science responsible to the Cabinet for the 
overall promotion of scientific and technological 
development. 

Wisely, we think, the new Government has 
resisted pressures to form a whole new Ministry 
of Science. This would have proved altogether 
too unwieldy and would have involved wholesale 
shifting of responsibilities, general disruption, and 
diversion of effort from the main business of 
research and development. The Government’s 
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policy is to leave the various Departments to get 
on with their work, but to provide greater facility 
for the removal of possible antagonisms and to 
increase co-operation where this would be bene- 
ficial. 

It is unfortunate, but inevitable, that there must 
always be a conflict of interest as far as the claims 
of civil and military science are concerned. In our 
own field this shows itself in the arguments over 
the allocation of radio frequencies. Whereas the 
claims of broadcasting and civil communications 
must be justified in the greatest detail, those of 
the fighting services are safe from public criticism 
behind the wall of “security.” As we have said 
before, these conflicts can be resolved only by a 
minister of Cabinet rank who can be entrusted 
with the full facts on either side. In this respect 
the powers of the Minister for Science will be 
similar to those which he held as the Lord Presi- 
dent of the Council. We hope that they will be 
exercised and that some means may be found of 
allaying suspicions that the military are hoarding 
wavebands as they sometimes do land. 

The main functions of the Minister for Science 
will be to listen sympathetically and to talk per- 
suasively, to release tensions and to reassure, and, 
if any real malfunction is diagnosed, to recom- 
mend treatment. The choice of Lord Hailsham 
for this post is, we think, a good one. Although 
not a qualified scientist he has already shown him- 
self, as Lord President of the Council, to be en 
rapport with the scientific world. He will con- 
tinue to have first call on the services of the 
Advisory Council on Scientific Policy and he will 
maintain contacts with the Royal Society, the 
Universities, the Ministry of Education and the 
Research Councils. Already he has said that one 
of his first tasks will be to forge closer links 
between Government research stations and the 
Universities in the belief that both stand to gain 
in prestige and effectiveness by more intimate 
association. 

Not since the Restoration have the portents for 
British science been more favourable, and in Lord 
Hailsham this country has found the man to match 
the hour. His long political experience, his forth- 
right approach, his interest in science and scientists 
and his ability to command and hold public atten- 
tion qualify him not only to do those things which 
ought to be done, but also to let it be seen that 
they are being done. 
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Travelling-Wave 


Valves 


Mechanisms of Interaction Processes between Electrons and Fields 


By C. H. DIX*, B.Sc., A.M.1.E.E. 


7 object of this article is to describe in a 

rather more mechanistic way than is usual the interac- 

tion processes in the two principal types of travelling- 

wave valves. By a travelling-wave valve is meant a 

valve in which two essential features are present:— 

(1) The valve contains a guiding slow-wave struc- 
ture which propagates an electromagnetic wave 
over the frequency range considered at a speed 
slower than in free space. 

(2) There is a continuous interaction between the 
fields due to this wave and an electron beam. 

There is then a convenient and important division 
which can be made. 

(a) “*O” Type Valves. These are valves in which 
the interaction takes place in a region in which 
there are no d.c. fields. In these the 
electrons are a velocity higher than 
that of the propagating wave, and cause it to 
grow by giving up kinetic energy. Focusing 
of the electron beam is usually maintained by a 
magnetic field parallel to the electron beam. 
The best known valve of this t ype 1s the helix- 
type travellin tube, but as will be seen 
there are r 


many others 


eiectric 


injected at 


g-wave 


valves in which 
of interaction electric 

licular to each other 
propagation. In these 


M” Type Valu hese are 


there 
and magnetic 
and to the direction of 
valves the velocity of th ctrons in the direc- 
tion of propagation remains constant, and the 
electrons can be thought of as providing a 
pivot for he interchange of potential energy 
between the d.c. and r.f. fields. Here, undoubted- 
ly the most familiar example is the magnetron 
The nomenclature of “O” and “M” types is 
due to R. Warneche and his colleagues of the Cie. 
Generale de Telegraphie Sans Fil in Paris, who were 
prominent early workers in this field, and used the 
names “ Carcinotron O” and Carcinotron M”’ 
for the two corresponding types of backward-wave 
oscillator. 
**O” Type Valves.—In this division the well- 
known helix-type travelling-wave tube, due to R. 
Kompfner and J. R. Pierce, provides an easily 
understood introduction. The action of this can be 
described in the following way. Consider the r.f. 
fields due to a wave propagating along a helix. 
If the helix is wound 
so that there are (say 
four turns per wave- 
length, so that 
approximately 


sec 


exist 


wavelength 
1), then the instan- 
taneous r.f. electric 
fields produced in it 


see Fig. 


Helix dimensions 


will be as shown in Fig. 2. These fields also, of 
course, extend outside the helix, but we shall only 
be concerned here with the fields within it 

Roughly speaking, a wave propagates along a helix 
as though it were travelling at the velocity of light 
along the wire of the helix. The velocity of axial 
propagation is therefore approximately + c sin ¥, 
where < velocity of light. 

Let us now consider a beam of electrons injected 
at just the velocity of this wave. If we imagine 
ourselves to be travelling with the electrons and the 
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R.F. fields inside helix 


wave, we see that a given electron will experience a 
constant force due to the r.f. fields. Referring again 
to Fig. 2, it can be seen that electrons in the region 
AB will be accelerated towards B, while electrons in 
the region BC will be decelerated towards B. As the 
beam and wave move together along the tube, there- 
fore, the electrons in the whole moving region AC 
will gradually collect in a small bunch at B, and this 
process will continue until the space-charge forces 
of repulsion of the electrons for each other intervene 
This repulsion gives rise to a saturation in the out- 
put power). 

Considering now average velocities over the region 
in which this has been taking place, the electrons in 
the region AB have been accelerated by the r.f. 
field. They have, therefore, absorbed energy from the 
r.f. field, causing it to decay. Similarly, electrons in 
the region BC have been decelerated by the r.f. field, 
and have given up the same amount of energy to it. 
Thus there is no resultant gain of energy by the r-f. 
field. 

Looking at the beam, two additional properties 
have been added to it. These are a velocity modula- 
tion of the electrons, i.e. a periodic change in electron 
velocities along the tube, and a density modulation, 
or bunching of electrons. 

Suppose now that the beam is injected at a velocity 
slightly higher than that of the wave, bunching 
will still occur, but since the electrons now start 
with a slight excess velocity, as the bunches start 
to form, they drift forward relative to the moving 
wave. Hence the bunches start to form not at B, 
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the point of zero r.f. field, as in the first case, but a 
little in advance of it, in the region BC, and hence 
are in a retarding r.f. field. We now have more 
electrons in the retarding r.f. field region than in the 
accelerating region. These electrons continue to be 
retarded by the r.f. field so that there is a resultant 
gain of energy by this field, thus causing it to grow. 
The most forward electrons may pass right through 
this region, having given up only a little energy, 
and be rapidly accelerated through the next accelerat- 
ing r.f. field region into the next bunch, when they 
again give up not only the energy gained in the brief 
acceleration, but also more of their initial energy. 
As the fields grow, they are more able to influence 
the electrons and hence to grow faster, and this can 
be recognized as typical of an exponential process. 
The wave then continues to grow as it travels along 
the helix, until saturation effects occur. The form 
of the gain curves is shown in Fig. 3, where output 
power is plotted against input power on logarithmic 
scales. 

This process of bunching of electrons, i.e. ensuring 
that there are more electrons at places where the 
r.f. fields are such as to retard them and to gain 
energy, and less where the r.f. fields are such as to 
accelerate them and lose energy, is an extremely 
important and fundamental one, and forms the basis 
of all amplification by electron tubes. 

This is an attempt at a physical description of the 
interaction in an ““O” type travelling-wave tube. 
It is clear that the energy that appears on the r.f. 
circuit has come from slowing down the electron 
beam, i.e. decreasing the kinetic energy of the beam. 

The essentials of an “‘ O ” type tube would there- 
fore appear to be:— 

1) An electron gun, to form a parallel beam and 
inject this into the circuit at an appropriate velocity. 

2) A slow-wave circuit, such as a helix, with 
coupling to a wave-guide or coaxial line input or 
output circuit at each end. 

3) A collector to receive the beam after it has 
passed through the circuit. 

In addition, two other components are necessary:— 

4) Some means of preventing the beam from 
spreading out due to space-charge repulsion as it 
passes along the tube. A uniform magnetic field 
parallel to the beam is most frequently employed 
for this. 

5) An attenuator. The necessity for this is seen 
when it is realized that the bandwidth of the inter- 
action process given by a helix is over an octave. 
If any reflection occurs at the output end of the tube, 
the reflected wave will be propagated back along the 
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Fig. 3. Gain characteristics of helix type tubes. 
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Fig. 4. R.F. fields in a periodic circuit. 


helix; if it is then partially reflected at the input end, 
the reflected part will again be amplified. It can be 
seen that if the voltage reflection coefficients at the 
ends are p, and p, and the voltage attenuation of the 
circuit is «, then oscillation will occur if Gp,p,/a* 
is greater than 1 where G is the forward electronic 
tube voltage gain. Typically we require G/x to be 
of the order of 50, hence p,p,/« must be less than 0.02 
over the whole bandwidth, a requirement very diffi- 
cult to meet for small values of «. We therefore 
arrange to have an attenuating region at least equal 
to the overall gain, so that, for example, to obtain 
an overall gain of 30 dB the attenuation might be 
35 dB, and the forward electronic gain of the tube 
65 dB. Even if total reflection occurs, the combined 
forward and return cold attenuation is now 70 dB, 
and the tube will therefore be stable. The attenuation 
is not usually distributed along the entire circuit, but 
is concentrated in a relatively short region near the 
middle of the tube, since if it is placed too near 
the input, in the region before the growing wave is 
predominant, it gives an excessive loss, while if it is 
placed near the output, it leads to a severe reduction 
in saturated maximum power. 

Although a helix has a very great bandwidth it 
is difficult, especially at high frequencies, to obtain a 
high thermal dissipation with it. This arises from the 
fact that if, for a given circuit, we plot gain per unit 
length against ya (~8,a) where y* = 8,? +- k’, 
B,, w/v_, frequency, v, 
velocity of wave on the circuit, a is the helix radius 
and c the velocity of light, we find that the gain per 
unit length has a maximum for most practicable 
circuits which occurs between ya = 1.4 and ya 2. 
Thus ya must be maintained between these limits. 
Now ya » wa/v, ~ wa/u, where u, is the beam 
velocity. Moreover, as will be shown, there is a 
maximum value of voltage or beam velocity u,, which 
can be used before oscillations interfere. Hence as 
the frequency, or w, is increased, it is mecessary to 
reduce the helix diameter to maintain ya within the 
required limits. For high powers, therefore, other 
circuits are used, which permit operation at higher 
voltages than can be utilised with a helix. 
Space-harmonics.—In all our analysis we make the 
assumption that axial r.f. electric fields vary as exp 
[j(ot — Bz)] i.e. the z variation along the tube is 
sinusoidal. If, however, we consider a practical 
circuit, it is seen that this cannot be the case, since 
at r = a the axial field must be zero along the con- 
ducting boundaries. Thus, instead of varying as 
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shown by the full line in Fig. 4, the axial field will in 
fact vary as shown by the dotted line. The total 
field, therefore, can be considered as consisting of 
the fundamental component, our original sine 
variation, plus a series of fields due to waves having 
the same frequency, but travelling at different 
velocities. These are known as space-harmonics and 
it will be shown later that 8, 8, + 2xn/p where 
n is a positive or negative integer and p the pitch of 
the circuit. The complete field is then described by 


27n 


p 


n s 
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n . 


The important thing to note here is that, since n 
may be positive or negative, both positive and 
Negative space-harmonic velocities are involved, 
i.e. although the group velocity of a wave is in the 
forward direction, some of its space harmonics have 
phase-velocities in the opposite direction. Now we 
saw when describing helix interaction that the beam 
and the wave have similar velocities, and interaction 
then occurs between the beam and what we now 
recognize as the fundamental component of the wave. 
If, however, we had injected the beam with the velocity 
of the mth space harmonic, we should find that the 
interaction could be quite well described by assuming 
that it only interacted with that space-harmonic. 
If we consider field shapes due to periodic bound- 
aries, it can be seen that the spatial distribution of the 
space-harmonic fields may be quite different from 
that of the fundamental, and that, in general, higher 
order fields decay more rapidly as we go away from 
the circuit 

To consider on a more physical basis how inter- 
action occurs between electrons and space-harmonic 
fields, consider a circuit which has, at the edge of the 
beam, periodic conducting regions and gaps. Con- 
sidering Fig. 5, the condition for forward interaction 
we have obtained is that the electron should go from 
A to B in about the same time as it takes the wave to 
go the same dis ) so that . 
where u locity. 

However, if while the electron is in the field-free 
region between A and B, the field at B reverses 2n 
times, the electron, on arriving at B will be unaware 
of this, and will still interact with the field that it 
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Fig. 7. Interdigital line backward-wave oscillator. 
finds at B, since this is just the same field that it 
met in the synchronous case. If originally the transit 
time was f,, the transit time will now be rt, + nT 
where T = period of r.f., i.e. 
on 

f, =f 
The velocity will therefore be 


p es 
p=pitch of circuit) 


Hence 8,,, which 


1.¢. 


This describes interaction between the nth 
forward space-harmonic, and would lead to broad- 
band amplification somewhat as in the case of the 
fundamental. 

Backward-wave Interaction.—Let us now consider 
interaction between a beam and a wave travelling 
in the opposite direction. Using still a similar circuit 
conception, but considering an electron now moving 
in the opposite direction as in Fig. 6, we see that as 
before, if the electron moves at a velocity such that 
it sees a similar field at each gap, interaction will take 
place. There is here, however, an important 
difference, since the wave has its group velocity in a 
direction opposite to that of the beam. Electrons 
crossing the gap B cause the wave amplitude at B to 
increase. This increase propagates to C where a 
still further increase occurs, and thus we have a wave 
increasing in the opposite direction to that of the 
beam velocity. Since the amplified wave interacts 
with the beam, which then increases the wave 
further back along the circuit, if the beam current 
is large enough and the interacting length long 
enough, oscillation will occur, being initiated by 
r.f. noise in the beam which is always present at all 
frequencies. Moreover, this oscillation will occur 
at a frequency which will depend on the beam 
velocity, i.e. on the beam voltage, thus giving a 
voltage-tuned oscillator. Such a device is called a 
backward-wave oscillator (B.W.O.), and consists 
therefore of a circuit propagating a wave having a 
phase velocity in the opposite direction to its group 
velocity, coupled to an external circuit at the beam 
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Fig. 8. Cascade backward-wave amplifier. 
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Fig. 10. Electron motion in crossed fields. 


injection end, and terminated in a matched load at 
the other end. The most frequently employed 
circuit is the interdigital line used in conjunction 
with a strip beam as in Fig. 7. The helix also can be 
used as a backward-wave oscillator circuit, but 
usually the oscillation frequency is much higher than 
the frequency which the helix would be used to 
amplify. As the velocity of the helix beam is in- 
creased, however, these two frequencies approach 
each other, and at a velocity corresponding to a 
beam voltage of about 10kV they become equal. 
Any high-power amplifier would operate at a beam 
current far in excess of the start-oscillation current, 
hence such a valve would turn out to be a backward 
wave osculator. This seriously limits the maximum 
powers which can be obtained from _helix-type 
amplifiers. 

If the beam current is insufficiently large, or the 
circuit too short, oscillation will not occur. An 
input coupling can be added to the other end of the 
circuit and we obtain instead amplification over a 
narrow frequency band, whose centre frequency is 
again determined by the beam voltage. This thus 
gives a selective voltage-tuned amplifier. Clearly the 
gain that can be obtained without oscillation will be 
limited. It may however be increased by the use 
of successive circuits, in a cascade backward-wave 
amplifier, depicted in Fig. 8. 

A single circuit B.W. amplifier may run at say 0.9 
of the oscillation starting current. This can give a 
useful gain, but with a very limited bandwidth. 
If the current is reduced, the bandwidth may be 
improved at the expense of gain. Using two circuits, 
it is possible to obtain satisfactory gain at about 
0.8 of the starting current, hence giving an improved 
bandwidth, e.g. 10 dB with a few tens of Mc/s at 
S-band (around 3,000 Mc/s). 

Crossed-field Valves (‘‘ M ’’-type) with Linear 
Injection.—In the O-type valves, the efficiency 
is limited by the fact that only kinetic energy can be 
extracted from the electrons and that the process of 
efficient bunching is limited by the increase of space- 
charge repulsion. These limitations are avoided in 
crossed-field valves, in which potential energy is 
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interchanged, and in which the r.f. bunching is 
formed by displacement of the beam without caus‘ng 
an increase in space-charge density. 

In the simplest type of crossed-field valve, as 
shown in Fig. 9, there is an r.f. slow-wave circuit 
and a linear (parallel) electron beam is iniected into 
the interaction region from a separate electron gun. 
Over the entire beam, and over the entire region of 
interaction, there is a static electric field E, between 
the r.f. circuit and another conductor, and a static 
magnetic field B at right angles to both the electric 
field and the direction of motion. Strip beams are 
usually employed, since it is convenient to use an 
interacting region of rectangular cross-section. The 
r.f. electric fields produced by the circuit are then 
of the form shown by the dotted lines in Fig. 9. 

As is well known, an electron starting from rest 
under the action of crossed electric and magnetic 
fields follows a cycloidal path as shown in Fig. 10 in 
which the period of each cycloid is 27/nB=2z/w, 
(where »=e/m and B is the magnetic fieid) and in 
which the mean velocity V=E,/B where E, is the 
electric field. The distance covered in each cycloid 


due to the r.f. field E~ is therefore 
E~ 2a 

A = A 
F B w 


¢ 


Comparing this with the r.f. wavelength ',, 4, 


i.e. A, = B 

They are in the ratio 

a. Ew~ 

a, a 
In a typical device, w, is of the same order as w, but 
the r.f. field E~ is many times smaiier than the 
d.c. field E,. The resultant electron mot on is 
therefore at mght angles to the total electric fieid, in 
a series of smal) cycloids. 

To see how the gain mechanism occurs, consider 
again motion in crossed continuous fheids (Fig. 10), 
Electrons move with a mean veiocity E,/B in cycioidal 
paths in a direction normal! to toth E, and B. No 
mean work is done by the E held over any complete 
number of cycles, since the total electron displace- 
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Fig. 14. Displacement of beam in crossed-field interaction 
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Fig. 15. Crossed-field backward-wave oscillator. 


ment in the direction of the field is zero. Consider 
now the addition of another field component E,, 
(see Fig. 11). This by itself will produce net motion 
in the y direction, at a mean velocity E,/B. These 
motions will of course add vectorially to produce 
net motion at right angles to the total field E,+E, 
and the resultant motion will be as shown in Fig. 11. 

The electron has, however, fallen through the 
additional potential E,.y and hence an additional 
amount of work e E,.y has been done on it by E,. 
It has also moved a distance x against the force cE, 
and has therefore given an amount of energy cE,..x 
to the field E.. 

If both E, and E. are components of the same 
steady field E, then x/y=E . Hence the total 
energy interchange is e(E,.y—E,.x)=O, as we 
should expect. 

If, however, E, and E.. are supplied by different 
sources, energy is absorbed from one and given up 
to the other, and the electron acts as a sort of pivot 
to allow the interchange to take place. 

Let us now return to the situation in a crossed— 
field valve. The r.f. field can everywhere be resolved 
into transverse and axial components E, and E, 
and in addition we have the steady transverse field 
E, (Fig. 12). 

The mean axial electron velocity is always E/B 
(E,+E,/B. Therefore in the region AB, the 
electron velocities are increased, while in the region 
BC, where E, is in the opposite direction to E,, 
they are reduced. All the electrons in this whole 
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moving region AC will thus gradually move towards 
the plane B, i.e., r.f. bunching will occur. 

Now consider the axial r.f. field component E 
(Fig. 13). The mean electron axial velocity u, 
E,/B is changed in both magnitude and direction 
to u=(E,+E.)/B. The electrons again absorb 
energy from one component of the total field, E,, 
and give it up to the other, E., and this process 
continues until the electrons finally arrive at the r.f. 
circuit, as shown in Fig. 14. 

Summarising, the electrons are 
bunches axially by the transverse r.f. field com- 
ponents, and at the same time displaced trans- 
versely by the axial field components. The beam 
therefore becomes displaced, as in Fig. 14. 
Crossed-field Backward-wave Oscillator.— 
This valve is the best known of linear-injection 
(parallel-beam) crossed-field valves. Like its O-type 
counterpart it has a beam which interacts with a 
wave having a phase velocity in the opposite direc- 
tion to its group velocity, and is therefore a voltage- 
tuned oscillator. The usual arrangement is as 
shown in Fig. 15. The curving of the axis is done 
to minimize the weight of the magnet. 
Space-charge Amplification—Diocotron Effect. 
Even if no r.f. circuit is present, amplification 
can occur in an electron beam under the action of 
crossed fields. To see how this occurs, we observe 
first that a thin sheet of electrons is unstable. If 
we consider a layer of electrons, all repelling each 
other, as in Fig. 16, initially the electron at A is in 
equilibrium due to the forces on it from the other 
electrons. If, however, it is displaced to A’, these 
forces no longer balance, and it will be accelerated 
away from the sheet. 

Now consider a thin sheet beam in crossed E 
and H fields, slightly perturbed by some r.f. distur- 
bance. Its initial position is shown dotted in Fig. 17 
and it is perturbed to the position shown by the full 
lines. The space-charge forces at the points A and 
B will be as shown by the full arrows, and because 
of the action of the crossed fields, the resultant 
motions will be as shown by the dotted arrows. 
There will therefore be an increase in charge density 
between A and B. 

Next, consider a beam in which an r.f. disturbance 
to the charge density has arisen, as shown in Fig. 18. 
Due to the increased charge density at C, there will 
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Fig. 16. Displacement 
in an electron sheet. 
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Fig. 17. Effect of r.f. 
disturbance on a sheet 
beam in crossed fields. 
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Fig. 18. Effect of 
charge perturbation 
in a sheet beam in 
crossed fields. 
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be forces as shown by the full arrows acting on the 
electrons at A and B, and this will result as previously 
in motion as shown by the dotted arrows, giving the 
Situation shown in Fig. 17. 

Thus it is seen that any displacement perturbation 
will cause a charge perturbation, which will then 
increase the displacement perturbation still further, 
thus leading to a growing wave. Now perturbations 
are always present at all frequencies in the form 
of noise, and hence a crossed-field amplifier always 
acts as a noise amplifier, even without a slow-wave 
circuit. This limits its maximum useful r.f. gain, 
and crossed-field devices are principally used as 
high-power oscillators, or high-power low-gain out- 
put amplifiers. 

Continuous-injection Crossed-field Valves.— 
Perhaps the most severe limitation of linear-injection 
parallel-beam) valves is the difficulty of designing 
electron guns with large cathode areas. The maxi- 
mum current and therefore the maximum r.f. power 
obtainable is thus limited. However, it is possible 
to have the cathode at one side of the entire length 
of the interaction space, supplying electrons as fast 
as they are removed by the r.f. circuit, as in Fig. 19. 

This is, of course, done in the magnetron, which 
we now recognize as a crossed-field travelling-wave 
oscillator. Since the circuit is now re-entrant, the 


magnetron will oscillate whether the interaction is 


RF. CIRCUIT Left: Fig. 19. Con- 
tinuous-injection cath- 


ode. 


CATHODE \ Below: Fig. 20. Mog 
” . netron. 
with a forward or a 
backward wave. 

There are also 
other types of travel- 
ling-wave microwave 
valves, but the “O” 
and “‘M” types cover 
the great majority of 
the valves now in use. 

In the past, travel- 
ling-wave valves have 
found their main applications in radar and communi- 
cation systems, and perhaps this will continue to be 
so, but increasing use is now being made of the much 
more refined performance offered by modern de- 
signs. Microwave television and telephone links, 
tropospheric scatter systems, aircraft navigation and 
approach systems, missile guidance and control 
systems and road traffic speed control are but a few 
of the increasing number of fields of application 
of such valves. 
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Commercial Literature 


High-Vacuum Equipment including rotary and diffusion 
pumps, equipment which protects against power supply 
failures and leaks, solderless couplings, Pirani gauges and 
Geisler discharge tube pressure indicators. Booklet avail- 
able from N.G.N. Electrical, Accrington, Lancs. 


Regulated Power Supplies giving d.c. outputs from 200V 
to 400V with 6.3-V a.c. outputs from separate transformers 
‘to avoid effects of d.c. load variations). Stability is 0.02% 
for 10 mains change; ripple less than ImV. Details 
of the range and prices in a leaflet from Brandenburg, 139 
Sanderstead Road, South Croydon, Surrey. 


Resistors, fixed and variable; a catalogue giving very com- 
plete details of the whole range, and including rotary 
switches, resistive coated strips, resistive “pills” and 
ignition suppressors. A price list is included. From 
Morganite Resistors, Bede Trading Estate, Jarrow, Co. 
Durham. 


Time Calibrator, an electronic instrument producing a 
crystal-controlled train of marker pulses at intervals of 
0.5, 1, 5, 10, 50, 100, 500 and 1,000 microseconds, for 
checking timebase generators, pulse lengths, etc. Specifica- 
tion on a leaflet from Cawkell Research and Electronics, 
Scotts Road, Southall, Middlesex. 


Storage Oscilloscope using a 5-inch Memotron tube with 
“infinite persisteace” to avoid the need for photographic 
recording. Writirig speed is better than 8sec/cm. Trace 
erasure, by push-button or automatic means, takes less than 
0.2sec. Two identical Y channels have a sensitivity of 
10mV/cm to 30V/cm and a bandwidth of 0-1Mc/s. Tech- 
nical details on a leaflet from The Solartron Electronic 
Group, Thames Ditton, Surrey. 


Transistor Portable Superhet for m.w. and lL.w., a design 
using six Ediswan Mazda transistors and a germanium diode, 
delivering an output of over 200mW, with a mean sensitivity 
of 90«V/m for 5mW output. A ferrite rod aerial is used, 
and the total weight, excluding cabinet, is 33]b. Described 
in a 20-page Application Report from Siemens Edison Swan, 
Radio Division, 155 Charing Cross Road, London, W.C.2. 


Waveform Sampling Unit called the Nanoscope is an 
attachment for oscilloscopes which allows fast repetitive 
waveforms of a few millimicroseconds duration » be dis- 
played on an ordinary c.r.o. with a bandwidth not exceeding 
50kc/s. Principle was described in the March, 1959, issue 
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(p. 131). Described in a leaflet from Lion Electronic 
evelopments, Hanworth Trading Estate, Hampton Road, 
Feltham, Middlesex. 


Epoxy Resin Adhesives, a useful booklet showing how 
to use Araldite for joining various materials. A table lists 
the materials and indicates which type of Araldite to use 
and whether any preliminary treatment is required. Another 
chart gives the properties of the various resins in the 
range. From CIBA (A.R.L.), Duxford, Cambridge. 


Moisture Meters, based on a capacitor detecting element 
with a hygroscopic dielectric and capable of indicating 1 part 
in 10° of water vapour in dry air or gas. Response time: 
1 second. Illustrated leaflet giving details of a large range 
of instruments from Shaw Moisture Meters, 31 Market 
Street, Bradford, Yorks. 


Independent-Sideband Transmitter, designed for simplicity 
of operation and economy in operation. Any one of four 
spot frequencies in the range 2-20Mc/s can be selected 
readily by an unskilled operator. Output is 250 or 350 watts 
(peak envelope power) into 50° unbalanced coaxial feeder. 

echnical summary on a leaflet from Marconi’s Wire@ss 
Telegraph Company, Chelmsford, Essex. 


Portable Audiometer for pure tone threshold measurement 
by air and bone conduction, with a range of 125-8,000c/s. 
A filtered white noise masking generator provides seven 
separate noise bands for each test tone used, and each 
noise band has a width of +5% of the tone frequency. 
Described in a folder from Amplivox, Beresford Avenue, 
Wembley, Middlesex. 


Precision Helical Potentiometers, three-turn and ten-turn 
types, with maximum values between 40k® and 500k"). They 
have positive end stops and can be supplied with various 
bearings and mountings. Linearity is +0.3% and resistance 
tolerance 3%. Leaflets from General Controls, 13/15 
Bowlers Croft, Honywood Road, Basildon, Essex. 


Hall-Effect Devices, mainly probes for detecting and 
measuring magnetic fields, but also including modulators 
and multipliers. An informative catalogue, including a 
section on the principles and construction of the devices, 
from Siemens and Halske (Germany), through the U.K. 
distributors, R. H. Cole (Overseas), 2 Caxton Street, London, 
5.W.1. Also a leaflet on Semiconductor Photoelectric 
Devices of high sensitivity to light. 
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Words, Words, Words 


By P. P. ECKERSLEY, M./.£.E., F.I.R.E. 


Polonius: What do you read, my Lord? 


Hamlet: Words, words, words. 


“FORCE, Energy, Power, whatever you like to call 
it”—thus a practical man explaining a practical 
invention. There seemed to be a considerable 
scope for making a choice, but the need for a know- 
ledge of fundamentals in doing so. 

Those who might smile tolerantly at the prac- 
tical man’s naiveté, do they always use the right 
word in the right place? I doubt it and it is my 
purpose to call attention to some of the solecisms 
of common usage—and, likely as not, when pointing 
the sins of others, I shall commit like ones myself. 
I hope so; the subject needs ventilating. 

The accusation of pedantry coming from those 
whose work depends upon accuracy of concept and 
execution has a hollow sound. The excuse for 
abusage that “you know what I mean” neglects 
those, new to some aspect of technology, who do 
not. 

And now for some examples. Circumstances have 
lately determined that I should become familiar with 
electro-mechanical relays. A newcomer, I was sur- 
prised to find a general use of the term contact 
pressure instead of contact force. “Fifty million 
so and so’s can’t be wrong!” The point is that 
normally they are; in this case although “ everybody 
uses it” everybody is wrong. Need I add that pres- 
sure is determined by area—and that the area of a 
contact can vary by thousands of times? 

I recently attended a lecture on d.c. amplifiers and 
listened, with growing astonishment, to an exposi- 
tion whict i—indeed stressed—the char- 
acteristic of “ bandwidth” in relation to “d.c.” So 
soon as the cognoscenti had contributed to the dis- 
cussion I sprang to my feet, asking to be put out 
of my misery—I said that I had hitherto associated 
zero frequency with direct current now it seemed 
that a d.c. amplifier was also an a.c. amplifier—why? 

“7 suppose,” said the lecturer, “that you would 
expect zero bandwidth.” Falling into the trap I 
said “Yes” and rebuked myself for so doing. An 
amplifier with zero bandwidth would, of course, 
never respond to any change of input; I did, how- 
ever, ask why it was necessary to provide any wider 
frequency response than would ensure a reasonable 
build-up time. 

The answer, which perhaps many readers know, 
is that a so-called d.c. amplifier is designed to 
amplify pulses, ic. waves in which the rate of 
change of amplitude over a considerable time period 
may be zero, but also very rapid over short ones. 
Why cannot we use the term “d.c.-a.c. amplifier ” 
to describe a device which has to amplify both d.c. 
and a.c.? 

It would be quite possible that anyone discussing 
the performance of “d.c. amplifiers” would have 
said that they had to amplify “square waves.” Here 


associated 
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is another inaccuracy, a better term would be 
“rectangular waves.” 

An affectionate recollection is an old friend 
(B.A.Cantab.) talking about “Ohm’s Law for 
Alternating Current.” To my inquisition “Tell me, 
what is this Law, what’s its nature—indeed its 
virtue?” the simple reply was “You _ know, 
I=E/VR’*+X’.” We now learn that in fact Ohm 
never postulated a law and that if he had it would 
not have been one. We are, I think, more con- 
cerned here with the interpretation of the word 
“law” than any question of confusion between im- 
pedance and resistance. The O.E.D. defines a 
“natural law” as a “correct statement of invariable 
sequence between specified conditions and specified 
phenomenon ” and gives examples such as “ the laws 
of motion, three propositions formulated by New- 
ton”—I cannot help adding that forty or more 
years ago I (Certificate of Technology, Manchester) 
always referred to “Ohm’s Law for alternating 
current.” “If age could do and youth but knew.” 


Overworking the Bel 


The Bel is very elegant, but, like the third person 
singular, it wants watching. If, basing our calcula- 
tions on voltage or (less likely) on current ratios, 
we say that an amplifier has a gain of so and so 
many dB and if we know the input and output 
resistance no one can cavil. If however the input 
resistance is that of the grid to ground resistance 
of a valve when worked in class A connection there 
can be some indefiniteness about “dB gain.” In 
my submission the right way to define the input 
resistance of an amplifier, when the grid to ground 
circuit is not shunted by a resistor of known value 
and therefore is very large or, as some say 
“infinite ”) is to say that it is equal to the internal 
resistance of the source which generates the input 
voltage. We then postulate an optimum input 
power matching, even though it may not exist, only 
in this way have we any right to speak of power 
gain. The gain, using input volts to represent 
power, as is too often wrongly done, will seem to be 
6dB greater than the real power gain with the 
postulated matching at the input. 

All this may seem pedantic—it probably is—but 
so-called pedantry is the only recourse when terms 
are defined accurately and used carelessly. 

A much-respected author of a textbook on radio 
furnishes us with a glaring example of this careless- 
ness when he publishes a graph showing the gain in 
current (by cancelling inductive by capacitive re- 
actance) on a scale of decibels. If the gain had been 
expressed in nepers, a unit which is, by definition, 
based on a ratio of currents, no one could object. 

There does seem to be a modern tendency to 
enlarge the scope of the decibel: what we seem to 
lack is an offspring of the neper, with a base of 10 
rather than «, when we should be able to express 
gains on a logarithmic scale but in terms of voltage 
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and current without the confusion that power too 
often introduces. 

Great fun may be had with detection and de- 
modulation. My authority (B.S.I. 204: 1943) depre- 
cates either “Demodulator” or “Rectifier” for 
“Detector”—the latter, says the Glossary, is “a 
device, having non-linear conducting characteristics, 
used for detection.” 

I should have thought that there is, in fact, a dis- 
tinction between a detector and a demodulator. 
While the detector has “non-linear conducting char- 
acteristics” the demodulator essentially has not; it 
involves a modulator in association with an oscillator 
(or at any rate demands a source of oscillations) to 
make it function. The process of disentangling 
information from the carrier which bears it can be 
consummated either by a detector or by a re-modula- 
tion of the carrier (by a so-called demodulator) and 
agreeable as it is to deprecate confusion between the 
processes it is surely right to make a distinction 
between them when each has the same end product. 

The term modulator is defined by B.S.L., not very 
bravely, as “a device for producing modulation ” and 
modulation is defined, very generally, as “the pro- 
cess by which the amplitude, frequency or phase of 
a carrier wave is modified in accordance with the 
characteristics of a signal.” The significant word 
here is “signal,” meaning, one supposes, the elec- 
trical equivalent of some intelligence that is required 
to be transmitted or, as some say, “modulated on” 
to a carrier. On the other hand, there is a usage, in 
line transmission, which embraces the term “group 
modulation.” The process of group modulation adds 
or subtracts a constant frequency to or from the 
several carriers of a group of channels of communica- 
tion, it is therefore basically a method for frequency 
changing and yet it is characterised as modulation. 
We know that modulation does in fact produce a 
change of frequency and so it is possible to look 
upon carrier transmission as, at the sender (not trans- 
mitter), a means to add a constant carrier frequency 
to the audio frequencies representing the intelligence 
and, at the receiver, means to subtract it (by detec- 
tion or demodulation). 

Thus transmission involves frequency changing 
and frequency changing involves modulation! It is 
also a pet hobby of mine to demonstrate that the 
action of a detector can be simulated by modulating 
the carrier by a rectangular wave of unit amplitude. 

The only serious criticism relevant to this aspect 
of terminology is the use of the term group modula- 
tion instead of group frequency-changing or some- 
thing of the sort. 


Rearguard Losses 


I greatly admire the efforts of those who serve the 
B.S.L.; they are the standard bearers of a regiment 
fighting a rearguard action in defence of logical 
terminology against the ponderous army of lazies 
who prefer abusage and cite usage as their support. 

“Habit,” said Wellington, “is ten times nature.” 
The lazy lie back on their comfortable cushions. 
“T’ve always called it that and I don’t care if it is 
illogical; you know what I mean.” 

There is no need to despair. For instance, 50 years 
ago we called the receptacle for an electric charge a 
capacity or, worse, a condenser; now, except in 
proper names remembering the past, all but the 
belligerently conservative call it a capacitor. The 
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same goes for resistor and inductor. I have yet to 
hear of the “impedor”; rearguards inevitably suffer 
their losses. 

A friend and colleague, who like myself is some- 
times described as pompous when it comes to ter- 
minology, seldom misses an opporunity to favour 
“transconductance” rather than the accepted 
“mutual conductance.” What, he asks, is mutual 
about it? On the other hand B.S.I. defines “ mutual 
conductance” as “the control-grid to anode trans- 
conductance”... leaving this writer a_ little 
puzzled. Would my friend define transconductance 
as the control-grid to anode mutual conductance? 
I must ask him. 

Another jehad (jihad I am now instructed) which 
he eloquently fights is against the term space-factor 
as applied to windings of insulated conductors. 
“Copper factor,” says my friend, “it points the term 
with far more precision.” I have remarked that we 
do happen to wind insulated resistance wire on 
bobbins. Perhaps “conductor factor” or “metal 
factor” would therefore be more to my friend’s point. 

Do you, gentle reader, plot a graph or a curve? I 
think you ought to plot a graph otherwise a straight 
line becomes a curve! Many refer to an oscillograph 
when it is not making a graph and an oscilloscope 
when, plotting a graph, the trace may be invisible. 


Ionic Wanderers 


I must say I defend the term valve, most of all 
when it is “hard.” Of course the word valve has 
many meanings, for instance it is “one of the halves 
or sections of a dehiscent pod, pericarp or capsule 
(1760),” but in a less esoteric category, it is “that 
which controls the flow of vapours or liquids” so 
why not that which controls the flow of electricity? 
Tube! Pooh! 

But I doubt “thermionic,” certainly the cathode 
is hot but does it emit ions or if it does are these 
what are chiefly present? I was taught to believe 
that while “ion” is “ neut. part. of emi, to go,” it 
also has an association with a wanderer. An Ionian 
was a “member of part of the Hellenic race which 
occupied Attica, Western Asia Minor, etc.” I sense 
movement of tribes as inquisitive wandering rather 
than purposive going. So if ions are wanderers and 
surely electrons, rushing down a potential gradient 
cannot be classified as such; their movements, once 
escaped from a space charge, are purposeful; even 
their bunching is controlled, few are in a condition 
to wander. 

My purpose has been to cite a few examples where 
usage is either cruel to logic or murders it. There 
are many more examples, for instance binaural (I 
always listen to my loudspeaker with both ears), shot 
noise (it is an effect not a noise), resistance coupling 
(not so good for a.c. amplification without an asso- 
ciated capacitor), volume control (when used instead 
of gain control), potentiometer (which measures 
nothing), mixer (which sounds culinary but is too 
often a synonym for a frequency changer) the term 
constant (when coefficient is usual) envelope (when 
bulb is less pompous) frequency distortion (how do 
you distort a frequency?) electronic relay (the term 
relay belongs to electro-mechanics, the similarity to, 
for instance, a thyratron is too remote)—and so on 
and so forth. 

I ask for short terms which read as directly as 
possible on to the concept, or the devices which they 
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describe. Most of my examples have been con- 
cerned with devices; it will be perhaps of some 
interest to examine some terms of a less concrete, 
more abstract nature. 

With the Editor’s consent I will live dangerously 
and dare to consider the term “wireless”. I must 
condemn its general use (and therefore range myself 
for once with a majority) but welcome its continu- 
ance when forming part of a proper name. Contrary 
to the implications of the dictum that “a rose by 
any other name would smell as sweet” I believe 
the world would lose a very proper name if “ wire- 
less” were divorced from it. The same sentiment 
attaches to the name of a famous company. Names 
are in a different category from technical terms, they 
have ancestry, they are property, they preserve tradi- 
tion and therefore support history. 


Picture Broadcasting 


A certain dubiety about using the word television 
to define picture broadcasting arises from an anti- 
cipation of a semantic embarrassment (a truly 
“ precious ” sentence! What name shall we give 
to it when we can see as well as hear through the 
telephone? Telegraph, telephone, television—these 
are names describing a logical evolution of line and 
radio communication. We do not however describe 
sound broadcasting as “telephone”: why is picture 
broadcasting called “television”? It would be a 
quixotic task to attempt to do away with the term 
television (and its degradation to “the Telly”) and 
I doubt if it will concern me personally when, many 
years hence, one subscriber to the telephone service 
may see another when speaking to him (notably her 
but, always seeking logical terminology, I am con- 
cerned with another defiance of it 

How I dislike the compressions, but I can be sure 
that the utilitarians will justify their uglies. A pro- 
duct now has “ manufacturability,” a picture “ view- 
ability” (why not fightability or boxability for the 
man with a fast right hand?) Mocking laughter would 
doubtless be the only comment on a suggestion that 
a product was “susceptible to manufacture,” that a 
picture had some particular quality which the lazy 
writer hides under an ugly compendium word which 
might just as well be “good” for all it says. For 
an example of a different nature the hideous plural 
of spectrum as spectrums is not only a barbarism but 
offends the modern compulsion to shorten—it has 
two more letters in it than spectra. But what’s the 
good of being an angry old man? Perhaps jargon is 
a necessity to those whose minds are crammed full 
of facts. 

I propose now to discuss the art and practice of 
writing, meaning putting thoughts into sentences 
which are both clear and concise. 

I say (with fear of contradiction) that it is the poet 
who reaches the heart of the matter more surely than 
any philosopher, idealogue, or man of science ever 
does or did. It would be altogether unfair to my 
thesis to interpret it as denying value to prose writers 
and thinkers who with their disparate styles and con- 
trasting idioms have contributed so much. I still 
maintain that the penetration to the heart of the 
matter is more illuminatingly discovered, more con- 
cisely expressed when the poet speaks. In an attempt 
te lower technical eyebrows let me explain by 
example. Read Pope’s Essay on Criticism, and take 
as an observation relevant to my text about accuracy 
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of expression that “a little learning is a dangerous 
thing ”; learning, be it clear, not, as so often mis- 
quoted, knowledge. It is the little learning, badly 
digested and sickeningly regurgitated which offends. 
Again when the poet wrote that 
“The strongest poison even known 
Came from Caesar’s laurel crown” 
was not this the heart of the matter, concentrated 
into two lines of verse? 
What saner outlook upon the evils and joys of 
drinking than Chesterton’s. 
“Good drink that is 
drunkards of the town”? 
And in the admirable example in the lines which 
follow the dictum about the dangers of a little 
learning 


dishonoured by the 


“Drink deep, or taste not the Pierian spring. 
There shallow draughts intoxicate the brain, 
And drinking largely sobers us again.” 

It would be possible to multiply examples page by 
page but let a simple story suffice. A young man 
was taken to see Hamlet. Asked what he thought of 
it he replied, “ Not much, it’s full of quotations.” 

Only the “ pale cast of thought,” the evil of think- 
ing divorced from sensibility can, and probably will, 
attempt to deny the truth of what I so confidently 
preach. 

The false deduction from my argument that I want 
all technical writing done in verse would be as silly 
as it would be unfair. What I am driving at is to 
ask technical people to take an interest—a deeper 
interest unfortunately than some modern education 
permits—in the humanities, in literature, in poetry; 
because not only will they thereby find more 
numerous sources of enjoyment but also, when they 
write about their discoveries, inventions, or the more 
pedestrian accounts of laboratory experience, they 
will do it better and enjoy doing it more. The 
exemplar for any writer is the poet, for, in the final 
issue, he goes to the heart of the matter, he expresses 
himself concisely, and his compression gives his 
words a pungency which for ever preserves them. 

I must say, in passing, that I mean by “poet” 
one whose works are or will be immortal and not 
one who, for that someone will discover the 
barrenness of his mind or heart, hides all meaning 
behind a thick shrubbery of words. 


fear 


Faraday’s “ Researches ”’ 


There is, in the sense I am trying to express, a 
poetic quality behind for instance Faraday’s “ Ex- 
perimental Researches in Electricity.” Here is the 
proud humility of genius, simply and nobly ex- 
pressed. I think students of science and technology 
should be made to commit paragraphs of it to mind 
and so to heart. Notably those Victorians who 
studied “natural philosophy” (which was the syno- 
nym for what we now call science) always wrote well; 
some wrote excellently; all of them had an education 
which embraced the arts; many of them could be 
described as cultured. 

Without wanting even to seem to sneer I would 
wish that more of those who are growing up to be 
engineers, scientists, technicians (what you will) were 
given a better opportunity to study, understand and 
enjoy the humanities. For it is my conviction that 
not only would the style of technical writing be 
improved by more familiarity with the humanities, 
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but also the value of the work, about which reports 
might be written. 

I sympathize with those who find difficulty in 
explaining their ideas and observations in writing. 
Many who excel in talking seem to be overcome by 
self-consciousness when it comes to the grim busi- 
ness of putting thoughts on paper. There are, of 
course, cases where a plethora of speech disguises a 
“little learning ” and when writing reveals a vacuum, 
and other cases where the hand which holds the pen 
becomes either paralysed or overstimulated. Did I 
hear a whisper? 

The first principle in writing technical reports is 
simplicity; the first sin, prancing. Simplicity says 
“the cat sat on the mat,” prancing might say “a 
member of the feline species, classified among the 
small mammals, took up a recumbently characteristic 
position upon the fibrous and movable floor cover- 
ing.” A second principle is order, meaning the 
logical development of the story from its basic sim- 
plicities to its more complex aspects and so to a 
clearly expressed conclusion. For instance, signpost- 
ing the way for a development report, I would 
suggest this order, namely, objective, methods of 
achieving the objective, difficulties encountered, the 
outcome, and so a conclusion. 

I have used the word prancing to describe what is 
to me an altogether abhorrent style of writing. Rather 
than attempt precisely to define what I mean by the 
term I will give an almost perfect example of it. The 
writer is concerned with an explanation of why a 
thermistor does not produce amplitude distortion in 
alternating currents flowing through it; he writes : — 

“Now the current arising from the application 
of an e.m.f. if allowed to flow long enough (the 
writer’s italics) will cause a change (of) resistance 
and therefore voltage/current ratio. By a process 
of confused thought this change is often adduced 
as a reason for saying that the device is a non- 
linear resistor, but, in the interests of clarity, this 
error should be avoided.” 

Here is a pawky sentence, smarmed over with 
tautology, that ends up (by “a process of confused 


SHORT-WAVE 


CONDITIONS 


thought’) in arriving at a totally wrong conclusion. 
Maybe it’s just forgivable to get all superior when 
you are right, it’s damnable to prance publicly when 
you are all wrong. 

It is, however, not so easy to explain the action 
of the thermistor simply, but a good exercise to try. 
In attempting the difficulty we might say that the 
resistance of a transistor varies markedly with its tem- 
perature and hence with the amplitude of a current 
flowing through it. However, the mass of material 
comprised by a thermistor is large enough to prevent 
its resistance from following rapid changes of current 
amplitude. Thus when the currents passed through 
a transistor are alternating the resistance of the device 
attains a mean value and therefore does not cause 
sensible waveform distortion; albeit a thermistor is 
properly classified as a non-linear resistor. 

My objection to the original, apart from its sneer 
at those who “often adduce” a reason for saying 
what is in fact true, is that it combines tautology 
with pretentiousness; we do know the relationship 
between resistance and the voltage/current ratio and 
generally speaking there is no need to talk down to 
us. 

But when all’s said and done, writing, be it of 
belle-lettres or technical reports, is beset with diffi- 
culties. Someone described it as “chipping words 
out of one’s breast bone”; the sharper the pen the 
more painful the process. It is the very fact of its 
difficulty which makes the practice of writing so 
fascinating, so worth while. Moreover, as many have 
discovered and many more will discover, the business 
of attempting to write a description of a technical 
process, a device, a discovery, or whatever often 
proves to the writer that he may not understand the 
subject he is forced to write about as clearly as he 
thought he did. 

Coming to an end of this preaching and reading 
over what has been written leaves me with the usual 
dissatisfactions. If I have, here and there, given to 
any one reader the desire to do well what, without 
false modesty, I feel I do not do well enough, then 
perhaps a labour of love is not lost. 


Prediction for November 


GMT GMT 


THE full-line curves indicate the highest frequencies 
likely to be usable at any time of the day or night for 
reliable communications over four long-distance paths 
from this country during November. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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seecceeees FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
FOR 25% OF THE TOTAL TIME 
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
ON ALL UNDISTURBED DAYS 
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Public Radio-Telephone Service 


THIS country’s first mobile radio-telephone service 
linking suitably equipped cars with the public tele- 
phone system was inaugurated by the new Post- 
master General, Mr. Reginald Bevins, on October 
28th. Initially the pilot scheme is limited to cars 
operating in the southern half of Lancashire, the 
Wirral and parts of north Cheshire. These areas are 
covered by two base stations, one at Liverpool and 
the other near the I.T.A. television station at Winter 
Hill, near Horwich. 

The service is conducted on five channels around 
160 Mc/s with a 50-kc/s separation. One channel is 
used for calling, for which a loudspeaker is fitted in 
the receiver. The conversations are conducted on 
one of the remaining four channels; the exchange 
operator advising the occupier of the vehicle to which 
he should switch, depending on the position of the 
car in relation to the two stations. Frequency 
modulation is used and the standards employed are 
those adopted for the v.h.f. maritime services—a 
maximum deviation of +15 kc/s, pre-emphasis and 
de-emphasis of 6dB per octave within the band 300- 
3,000c/s and frequency tolerances of +2kc/s for the 
base station and +3kc/s for the mobile station. 

Transmitters and receivers for the base stations 
have been supplied by Pye, whose mobile equipment, 
Type PTC8205, has received Post Office approval for 
fitting into vehicles. The car installation costs £195, 
or it can be rented at 30s a week. The Post Office 
licence for the “ Radiophone” service, as it is called, 
is £7 10s a quarter. A three-minute call costs 2s 6d. 


Technical Training 
IT has become the tr sow on for the new president 
of the Institution of E] cal Engineers to review in 
his inaugural prt tony ie sphere of industry with 
which he has been most closely associated. The new 
president, Sir Willis Jack who, to use his own 
words, “is identified —, the preparation of young 
people for careers in electrical engineering,” did not 
depart from this practice at his inst allation on Octo- 
ber 9th, and took for his subject “The making of 
professional engineers.” Having first reviewed the 
contribution made by schools, universities and colleges 
to the education of technologists, Sir Willis went on 
to discuss the shortage of industrial training facilities 
which has become “the Achilles’ heel of our national 
plans for the further development of technological 
and technical education.’ 

In the past comparatively few 
the foresight to provide training facilities,” but 
“responsibility for training the increasingly large 
national pool of technologists and, no less important, 
of technicians and craftsmen” cannot continue to be 
carried by these few firms. Sir Willis stressed once 
again that this problem could be solved only if the 
smaller and more specialized firms will collaborate 
in the organization of group schemes in which their 
limited individual resource are =properly co- 
ordinated. 


firms have “had 
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B.B.C. Annual Report 


REFERENCE again made in the annual report 
of the B.B.C raat it was last year—to “the very 
serious threat to television reception in Band hes 

which the continued expansion of forward-scatter 
scnaines represents. The interference is particularly 
bad in areas served by stations operating in Channel 
1. Guidance has been given by the B.B.C. to dealers 
on methods of reducing the effect of the interference 
which depends to some extent on the design of the 
receiver, and the attention of set manufacturers has 
been drawn to this point. 

The 16l-page report covers most aspects of the 
Corporation’s work and administration. Here are 
some points : — 

A total of 26,689 schools (about 71°”, of the coun- 
try’s total) were registered as listening to school 
broadcasts in the year under review. 

The Corporation’s income from licence fees 
increased by over £2M to £27,323,115 and its net 
revenue from publications rose to £1.14M. 

Of the £7.29M expenditure under “ engineering ” 
for the national sound and television services £4.62M 
was for television—an increase of £0.75M during the 
year. 

Rental paid to the Post Office for lines exceeded 
£1M. 


*“ Annual Report and 


1958-59 ” 
Cmnd. 834, H.M.S.O. 8s 


Accounts of the B.B.C 


Broadcasting in Kenya 


SINCE 1931 the broadcasting service in Kenya has 
been conducted by Cable and Wireless and its pre- 
decessor Imperial and International Communica- 
tions. The 25-year charter held by Cable and Wire- 
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ESTIMATED SERVICE AREA of the two I.T.A. stations 
which will serve the south-west of England is shown (shaded) 
in relation to the primary and secondary service areas of 
the St. Hilary station. The two stations, one near 
Axminster and the other near Liskeard, will be operated 
jointly by one programme contractor. They are planned 
to be in service early in 1961. 
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less, which was extended for a further three years, 
expired on September 30th and the Kenya Broad- 
casting Service set up by the Kenya Government 
came into operation the following day. The director 
of broadcasting is C. P. Jubb and the chief engineer 
Graham Phillips, both seconded from the B.B.C. 

Four new 10-kW transmitters at the main trans- 
mitting station at Langata, near Nairobi, have been 
supplied by Marconi’s—two for operation in the mf. 
band and two in the h.f. band. The service also uses 
a number of existing transmitters at Mombasa, 
Kisumu and Nyeri, which have been transferred 
from Cable and Wireless. 


Test Card C.—Since our correspondent, K. Dice, 
wrote his letter (see page 507) referring to “ Diallist’s ” 
recent plea for more test card transmissions, the B.B.C. 
and I.T.A. have announced a new schedule. This 
provides that at any time during the morning trade 
tests from 10.0 to 1.0 a Test Card C will be available 
from one or other of the two stations (B.B.C, or 
I.T.A.) serving an area. 

I.T.A. Northern Ireland television transmitter at 
Black Mountain, outside Belfast, was brought into ser- 
vice on October 3lst. It operates in channel 9 using 
horizontal polarization. The directional aerial on the 
750-ft mast is nearly 1700ft above sea level and gives 
an e.r.p. of from 20 to 100kW according to direction. 
Ulster Television Ltd. are the programme contractors 
for the station which has been equipped by Marconi’s. 


E.1.B.A.—Among the donors listed in the annual 
report of the Electrical Industries Benevolent Association 
are the Radio Industries Club (London and Manchester), 
the B.B.C., British Radio Equipment Manufacturers’ 
Association; British Radio Valve Manufacturers’ 
Association; Electronic Engineering Association; Radio 


and Electronic Component Manufacturers’ Federation 


and many firms in the radio and electronics industry. 
During the past twelve years the number of people 
helped by the Association has grown almost ten times 
and last year totalled 2,392. 


University College of North Wales’ Department of 
Electronic Engineering has taken over a new building 
in Bangor. The present head of the department, which 
was until last year known as the Dept. of Electrical 
Engineering, is Professor M. R. Gavin. Power engin- 
eering and hydro-electricity, as such, have largely dis- 
appeared from the course which is at present being 
taken by 70 students. The new building can accom- 
modate 120 students. 


Press Communications.—The Army Wireless Reserve 
Squadron, formed some years ago to recruit those in- 
terested in radio communication for part-time training 
as operators and technicians, has a new name. It is 
in future to be known as 404 Signal Squadron AER 
(Press Communications). Details of the training are 
obtainable from Capt. J. A. Bladon (G3FDU), 28 Jack 
Lane, Davenham, Northwich, Cheshire. 


Receiving Licences.—Combined television and sound 
licences in the U.K. increased by 90,815 during Septem- 
ber, bringing the total to 9,718,472. Sound-only licences 
totalled 5,199,421, including 405,732 for car radio, 


Ekco Lightweight Radar.—The weight of the new 
E190 airborne search radar was incorrectly quoted in 
our review of the S.B.A.C. Exhibition, Farnborough 
(p. 431, October issue), The correct weight of this set 
is only 56 Ib. 


Mullard Films.—Three more Miullard films— 

“ Modern magnetic materials,” “The manufacture of 
junction transistors,” and “The junction transistor in 
radio receivers ””—have been added to the list of films 
available free from the Central Film Library of the 
Central Office of Information, Government Building, 
Bromyard Avenue, Acton, London, W.3. 
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Gold Medal of the Institute of Navigation for 1959 
has been presented to J. E. Clegg, for the development 
in this country of the ppler system of air navigation. 

The Institute’s citation records that “ The originality, 
drive and foresight of Clegg has been the major factor 
in putting the Royal Air Force ahead in the installation 
of Doppler equipment in operational aircraft.” Mr. 
Clegg, who was at one time at T.R.E. (now R.R.E.), 
went to Australia in 1952 to join the Weapons Research 
Establishment of the Australian Department of Supply, 
are where he is now superintendent of the Trials 

ivision. 


H.R.H. The Duke of Edinburgh presenting the Institute 
of Navigation’s goid medal to J. E. Clegg at the Institute's 
annual meeting on October 22nd. 


Institute of Navigation—Although the Institute 
records in its annual report for 1958/59 a continued 
small increase in membership bringing the total to 
1,755, the Council appeals for a substantial increase so 
that it can “acquire the stability which its work de- 
mands.” The honorary membership of the Institute 
has been granted to Sir Robert Watson-Watt, who was 
president in 1949/50. J. Wikkenhauser, chief develop- 
ment engineer of Kelvin and Hughes, is among the five 
members elected into Fellowship. 

Microwave Radio Links.—A coloquium on micro- 
wave communication, arranged by the Hungarian Aca- 
demy of Sciences and the Scientific Society on Tele- 
communication, opens in Budapest on November 10th 
for four days. 

Australian Television—On November 2nd, Queens- 
land’s first non-commercial television station—operated 
by the Australian Broadcasting Commission in Brisbane— 
was brought into service. The State now has three 
transmitters, two commercial stations having opened in 
Brisbane in the last few months, The estimated popu- 
lation within the station’s service areas is about 700,000. 
Australia now has eleven television stations—eight 
commercial and three national. 

Educational Wallichart.—The latest wallchart issued 
by the Mullard Educational Service is entitled “The 
Television Picture Tube.” It illustrates the principle 
and construction of the cathode-ray tube and shows how 
the electron beam is formed, focused and deflected 
The coloured chart, which measures 43in by 30in, is 
available to educational establishments free of charge 
from the Mullard Educational Service, Mullard House, 
Torrington Place, London, W.C.1. 

International Study Groups.—The titles of two of 
the U.K. study groups listed in the note on the work of 
the C.C.LR. on page 432 of our October issue were 
inadvertently transposed. The title of Study Group 
nit of which Dr. R. L, Smith-Rose is chairman, is 

ace vehicles, and that of Study Group V, of which 

yp 4 Saxton is chairman, is groundwave and tropo- 
spheric propagation. 
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Professor R. L. Russell, D.Sc., who has succeeded 
Professor J. C. Prescott, D.Eng., M.I.E.E., in the Chair 
of Electrical Engineering at King’s College, Newcastle 
upon Tyne, had been on the staff of the University of 
Bristol since 1946. For the past four years he has been 
reader in electrical engineering. In 1938 he graduated 
in mathematics at the University of Leeds, from which 
he received the degree of D.Sc. earlier this year. Soon 
after graduating he joined the Admiralty Degaussing 
Department and then for a few years was lecturer on 
radio, first at the Royal College of Science and Tech 
nology, Glasgow, and later at Robert Gordon’s Tech- 
nical College, Aberdeen. Immediately prior to going 
to Bristol in 1946 Dr. Russell was in the research de- 
partment of B.T.H. at Rugby 


P. D. Canning, of sey Company, has been 
appointed chairman of a new sub-committee (12-7 
formed by the International Electrotechnical Commis 
sion (C.E.I.) to deal with climatic and durability testing 
of telecommunications equipment. He recently led 
the U.K. delegation to Il n Western Germany, for 
similar sub-committees < electronic components, and 
also acted as secretary of sub-committee (40-5) on basic 
testing procedures for electronic components. The 
C.E.I., with its headquarters in Geneva, is affiliated to 
the International Organization for Standardization, its 
main object being to fa ite the co-ordination and 
unification of electrotechn tandards 


P.D Canning McCormick 


R. C. McCormick, | joined Airtech 
Ltd., of Haddenham, Bucks, as chief electronics 
engineer. After graduating th first class honours in 
experimental physics from Dublin University in 1949, 
he was employed as assistant engineer in the Depart 
ment of Posts and Telegraphs, Ireland. He later joined 
Mullard Research Laboratories to work in the line 
communications section. Immediately prior to joining 
Airtech Ltd., he was with Ultra’s special products 
division as executive engineer 


Bernard R. Greenhead, who joined A.B.C. Television, 
the I.T.A. programme contractors, as technical con- 
troller in June, 1958, from Alpha Television Studios, 
Birmingham, has become general manager of Iris Pro 
ductions Ltd., an A.B.C. associated company concerned 
with the production of TV programmes. He started 
his career as a research engineer in television and radar 
with E.M.I. Ltd. before the war He joined the B B.C 
in 1950 and in 1956 went to Alpha Television Studios, 
Birmingham Mr. Greenhead is a director of the 
London Video-Tape Recording Centre 
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A. N. Christmas, superintendent of the Armament 
Research and Development Establishment of the 
Ministry of Supply at Fort Halstead, Kent, since 1954, 
has been appointed Director, Guided Weapons Research 
and Development (Techniques). Mr. Christmas, who 
received a first class honours degree in electrical 


1937 as an assistant engineer 
with the G.P.O. In 1946 he went to the Royal Aircraft 
Establishment’s Guided Weapons Department, to work 
on control systems for beam-riding missiles. In 1951 
nted to the British Joint Services Mission 

U.S.A 


Government service in 


Ingram, M.A., D.Phil., reader in the Elec 
Yepartment of the University of Southampton 
appointed Professor of Physics at 

I of North Staffordshire Dr 
Ingram, 32, was for three years demonstrator 
in the Clarendon Laboratory, Oxford, before joining the 
staff of the [ *rsity of Southampton in 1952. He is 
author of the book “ Spectroscopy at Radio and Micro 


wave Frequencies ” (Butterworth). 


The appointment of the following three new directors 
to the board is announced by Ferranti Ltd. : 

E. Grundy, O.B.E., B.Sc. Tech.(Hons.), M.LE.E., who 

53, joined the company’s Instrument Department in 
1921 and has been general manager of the Moston 
factory since 1949 

J. Prince, M.I.E.E., 56, who joined Ferranti’s from 
Salford Electrical Instruments in 1926, was appointed 
chief engineer of the Meter Department in 1935 and 
has been manager of the department since 1939; and 

O. M. Robson, M.A., M.I.E.E., 56, who after coming 
down from Cambridge joined Ferranti’s in 1925, serving 
in Transformer Designs and since 1944 has been general 
sales manager 


M. L. Whelan, M.A., Ph.D.(Cantab.), of the Crystal 

Laboratory, Cavendish Laboratory, Cam 

been awarded a Royal Society Research 

Fellowship to carry out investigations of metals by 

transmission electron microscopy at the Department of 
Physics, Cavendish Laboratory. 


R. Linton appointed engineer-in-charge of the 
B.B.C.’s new television and v.h.f. sound transmitting 
tation near Peterborough, which was brought into ser 

e on October Sth. He joined the B.B.C. in 1943 as a 
maintenance engineer at the short-wave transmitting 
station at Daventry, becoming an instructor in the 
Engineering Training Department in 1946. For the 
past eleven years he has served at a number of the 
Corporation’s high-power transmitting stations including 
Holme Moss and Sutton Coldfield. 


C. Glover, until recently sales manager of the United 
Insulator Division of the Telegraph Condenser Co., has 
been appointed general manager of the division 
The new sales manager is B. E. J. Honey, who was with 
the R. H. Symonds Group of Companies for thirteen 
years. 


. E. Green has joined General Controls Ltd., of 
Basildon, Essex, as chief development engineer. He will 
be engaged on the development of the range of precision 
potentiometers to be manufactured in this country. They 
will be similar to those produced by the parent com- 
pany in the U.S.A. Until recently Mr. Green was with 
Taylor Controls Ltd., of Walthamstow 


F. W. Newell, who joined the Marconi Marine Com- 
pany as a sea-going radio officer in 1940 and for the past 
three years has been an inspector, has been appointed 
marine manager of the Brazilian associate company, 
Companhia Marconi Brasileira. He is now residing in 
Rio de Janeiro 


C. G. Hutchinson is appointed general sales manager 
of Data Recording Instrument Co. Ltd., an associate 
company of International Computers & Tabulators Ltd. 
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J. Reginald Bevins, M.P., the new Postmaster- 
General, entered Parliament in 1950 as member for 
Toxteth (Liverpool) which he still represents. For two 
years, 1951 to 1953, he was Parliamentary Private Sec- 
retary to Mr. Macmillan and was Parliamentary 
Secretary, Ministry of Housing and Local Government, 
in the last Government. He is 51. The new assistant 
P.M.G. is Miss Mervyn Pike, M.P., member for Melton. 


R. J. Halsey, C.M.G., B.Sc.(Eng.), F.C.G.1., D.I.C 
M.LE.E., who, as announced in our last issue, has been 
appointed a director of Cable and Wireless Lrd., is 
well-known for his work on the planning and engin- 
eering of the first transatlantic telephone cable. He was 
made Director of Research in the Post Office last 
year, and will continue in 
this position. After five 
years’ apprenticeship at 
Portsmouth Dockyard he 
won a Royal Scholarship 
to the City and Guilds 
College, Lenkin, and 
took an honours degree in 
engineering in London 
University in 1925. Two 
years later, at the age of 
25, he entered the engin- 
eering department of the 
Post Office and was 
posted to the Research 
Station at Dollis Hill. In 
1947 he became head of 
the line transmission 
division and in 1953 was 
appointed an assistant 
engineer-in-chief. 
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author of the article describing the 
new type of f.m. limiter and dis- 
criminator, joined the Research Department of the 
B.B.C. in 1946. Much of his work since then has been 
concerned with frequency modulation, commencing 
with the early laboratory and field tests which preceded 
the establishment of the v.h.f. service. 


C. H. Dix, B.Sc., A.M.LE.E., contributor of the 
article on travelling-wave tubes in this issue, has been 
on the staff of the G.E.C. Research Laboratories since 
1951 and, for the past five years, leader of the travelling- 
wave tube group. He served for five years in the 
Royal Signals before going to London University, 
where he took B.Sc. general and special physics degrees 
in 1950 and 1951, gaining first-class honours in both. 


D. E. O’N. Waddington, who describes a transistor 
stopwatch on page 521, came to this country from 
South Africa in 1957, since when he has been an elec- 
trical design engineer with Marconi Instruments. Two 
years before coming to this country he joined Marconi 
(South Africa), Ltd, at Baragwanath. He is 29. 


J. Skinner, author of the article on page 509 describ- 
ing a simplified method of transformer testing, is man- 
ager, electronics and transformer production, at Radford 
Electronics Ltd., of Bristol, where the system he des- 
scribes is in use. He joined the company in 1955. 


OBITUARY 


Dr. Balthazar van der Pol, director of the Inter- 
national Radio Consultative Committee (C.C.1I.R.) from 
its formation in 1948 until 1956, died on October 6th 
at the age of 70. Dr. van der Pol, who was born in 
Utrecht, spent three years in this country during the 
First World War studying under Fleming at London 
University and J. fj Thomson at Cambridgt. From 
1922 until his C.C.I.R. appointment he was director of 
research at Philips, Eindhoven, and for the last ten 
years of his service with Philips he was also Professor 
of Theoretical Electricity in the Technical University, 
Delft. In 1952 he was awarded the Valdemar Poulsen 
gold medal by the Danish Academy of Technical 
Sciences for his theoretical and practical work on the 

ropagation of radio waves. In a tribute to his work on 
Ris retirement from the C.C.I.R., the Journal of the 
International Telecommunication Union emphasized 
that “as a man of science he could conceive of no 
frontiers . . . as an international official he systematic- 
ally overlooked the nationality of the technical experts 
he had occasion to meet and treated them exclusively 
as scientists and engineers with whom ideas and 
information could be exchanged.” 


News from the Industry 


Cossor.—The Marquess of Exeter, in his report as 
chairman of A. C. Cossor Ltd., said that the elimination 
of Cossor Radio and Television Ltd. as a subsidiary 
has had a marked effect on the accounts for the year 
ended last March, They show a group profit after 
taxation of £139,411 compared with a loss of £37,134 
the previous year. He concluded: “ We have cut out, 
not without cost, the main source of the unsatisfactory 
position of the group in recent times. The result has 
been a comparatively successful year.” 


Pye.—The report of the directors of Pye Ltd., and 
its subsidiaries records a trading profit for the year 
ended last March of £2,834,841 and a profit before 
taxation of £1,885,423. The consolidated profit of 
£945,128 after taxation is some £150,000 above the 
previous year’s figure. 


Gas Purification and Chemical Co., of which Grundig, 
Wolsey and A.B. Metal Products are among the sub- 
sidiaries, had a net group surpius during the past year 
of £505,336 before taxation. The year’s surplus of 
£296,876 after deducting all charges has been set against 
the previous year’s deficit of £469,392, which leaves a 
deficit of £172,516 to be recovered, 
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Radio and Television Trust Ltd., of which Airmec 
is the manufacturing subsidiary, announce a profit for 
the fifteen-months ended in June of £138,482 before 
taxation. This was about £34,000 up on the previous 
year’s profit. As announced last month, the controlling 
interest in the company has been disposed of by a 
ton Parkinson Ltd., and it has been acquired by D. 
Prenn, of Truvox. 


Hagan Controls Ltd. has been formed joint! 
Plessey Ltd., who hold 90% of the shares, and Ha 
Chemicals and Controls Inc. of Pittsburgh, Pa. e 
company which is operating from Ilford, Essex, has the 
manufacturing and selling rights in Great Britain and 
the Commonwealth (except Canada) for the entire range 
of Hagan automatic control equipment for the mainten- 
ance of physical conditions within given tolerances, and 
“Kybernetes” data processing equipment. 


Plessey Products Directory lists all the products 
manufactured by the Plessey group of companies alpha- 
betically and also under the division or associated com- 

any manufacturing them. The directory also gives the 
ocation of the various manufacturing units labora- 
tories. 
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Nash & Thompson Ltd. are now the exclusive selling 
agents in the U.K. and the Commonwealta for KOVO, 
the foreign trade corporation for the import and export 
of precision engineering products made in Czecho- 
slovakia. Among the instruments that will be impo.ted 
into the U.K. for the first time are the Polaroscope and 
Polarographs designed at Professor Heyrovsky’s Re- 
search Institute in Prague. Other apparatus includes 
the Tesla B.S.242 intermediate electron microscope, 
telecommunication equipment, spectrophotome:ers and 
electrolytic analysis apparatus 


Beam-Echo International Ltd., with offices at 820 
Greenwich Street, New York 14, has been formed by 
H. M. Rahmer, managing director and founder of Beam- 
Echo Ltd. Mr. Rahmer is vice-president of the Ameri- 
can company, of which Michael Muckley, a Canadian, 
is president. New showrooms for demonstrating Beam- 
Echo equipment were recently opened in London at 
8 Eccleston Street, S.W.1. 


Irish magnetic recording tape, which is manufactured 
by ORRadio Industries Inc., of Opelika, Alabama, 
U.S.A., is now available in this country from Wilmex 
Ltd., who have been appointed sole concessionaires 
for the U.K. Their address is: 13] Sloane Street, Lon- 
don, S.W.1 (Tel.: Sloane 0621 


Gate Electronics Ltd. have moved from Hackney, 
London, to a new factory at Maylands Avenue, Hemel 
Hempstead, Herts. (Tel.: Boxmoor 6464.) They are 
manufacturers of the Gate telephone answering machine 
and television distribution amplifiers and produce a 
number of different types of tape recorder for various 
companies 


Hursant Electronics Ltd., of 13-14 The Mall, Ealing, 
London, W.5, has been formed by D. C. Adams and 
R. C. Lever, until recently, respectively, sales manager 
and chief engineer of Hivolt Ltd. The company is 
initially producing a range of sub-assemb'ies for bui'd- 
ing up a wide variety of high- and low-voltage supply 
units, 


Hall Electric Ltd., exporters of receiving, transmitting 
and special valves, have moved to new premises at 
Haltron House, Anglers Lane, Kentish Town, London, 
N.W.5 (Tel rulliver £521 The rew premises will 
enable them to increase their present stock of over 3,000 
different types of valves 


TAILOR-MADE gravty convevors constructed from Decion 
slotted angie and “ Glidewhee's © are being used on the te'e- 
vis‘on receiver assembly line at the Southend-cn-Seo factory of 
E. K. Cole Led 
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Levell Electronics Ltd., consulting and manufactur- 
ing electronic engineers, have moved from Edgware, 
Middlesex, to 10-12 St. Albans Road, Barnet, Herts. 
Tel.: Barnet 5028) 


EXPORT NEWS 

Signal Generators.—A second contract for the supply 
of telecommunication measurement equipment has been 
placed with Marconi Instruments by the Canadian De- 
partment of Defence Production. The order is for 
123 a.m. signal generators type TF 801D which wil] 
be used in the maintenance of ground-to-air v.hf 
multi-channel equipment of the Royal Canadian Air 
Force 


A 4MeV linear accelerator for X-ray treatment of 
deep-seated tumours is being built by Mullard Equip- 
ment Ltd., for the Cancer Institute Board of Victoria, 
Australia. Valued at £60,000 it will be installed at the 
Board’s Peter MacCallum Clinic in Melbourne in the 
middie of next year. This will be the fourth medical 
linear accelerator to be built by the Company, and the 
first to be exported 


Radar Defence System.—Contracts for the design and 
supply of the electronic equipment valued at approxi- 
mately £1.5M for Sweden’s new air defence system, 
have been awarded to Marconi’s. The system has been 
evolved by Marcom:’s in collaboration with the Swedish 
Air Force. Security forbids a detailed description but 
it is known that the heart of the system is a very high- 
speed computer which solves a large number of inter- 
ception problems simultaneously 


Airborne search radar equipment has been ordered 
from Ekco for use in two de Havilland Comet 4B jet 
airliners of Olympic Airways of Greece 


Shock Mounts.—Cementation (Muffelite) Limited 
manufacturers of anti-vibration and shock control equip- 
ment, have received a £5,000 order from Australia for 
the supply of Barrymount shock mounts for signals 
equipment fitted to military vehicles 


“British Design,” a display of nearly 500 UK 
products, being staged in Copenhagen from November 
20th to 29th, includes some radio and sound repro- 
ducing equipment. Among the itcms to be shown are 
an amplifier and “ Transhaler” by Pye, radio tuner 
units by Acoustical Manufacturing and Jason and a 
Cossor record player 


Aviation Transm‘tters—A £55,000 contract for 37 
transm:tters for beacens and communications services 
at Yugoslavian airporis, has bcen placed with Red.fon. 


CLUB NEWS 


—The 
techniques of the 
Thomas (Avo 
Soc.ety on November 12th. 


Bexleyheath 
tur_ng 
J A 


history, development and manufac- 
Avometer will be descr.bed by 
at the meet.ng of the North Kent Rado 
A fortnight later A. O. Milne 
G2MI) will deal with the work of the _ Internatonal 
Amateur Radio Union. Mectings are held at 8.0 at the 
Congregational Hall, Bexleyheath. 

Reading.—A description and demonstrat'on of modern 
osc_lioscopes will be given to members of the Calcot Rado 
Society on November 19th by E. D. Taylor of Solartron 
On December 10th S. Woodward will give a demonstration 
lecture comparing mono and stereo sound reproduct on. 
Meet ngs are held at 7.45 at St. Birinus Church Hail, Calcot, 
Read_ng 


We'lineborouch.—“ Aspects of Tape Recorders” is the 
title of the talk to be given by G. B. Shaw at the November 
19th meeting of the Wellingborough and Dstr.ct Radio and 
Telev'sion Society Meetings are held each Thursday at 
7.30 at the Silver Street Club Room. 
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let thermistors 


Solve these problems — 
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TEMPERATURE MEASUREMENTS aa eo, oe 


TEMPERATURE CONTROL AND BEAD TYPES F,G &M° DISC TYPES K, KB & KH 
COMPENSATION SILISTORS (positive temperature coefficient) 


SCIENTIFIC AND MEDICAL 
MEASUREMENTS TYPES F, G, M, P, U & MANOMETER 


FEEDBACK LOOPS & TIMING LOW POWER TYPES A, B & R* HIGH 
DEVICES POWER TYPE L 


UP TO Mc/s TYPE B 
R. F. POWER MEASUREMENTS UP TO 10,000 Mc/s TYPES E & U 


ee ae ee 


DOMESTIC AND ENTERTAINMENT 
APPLICATIONS TYPES G, KS & BRIMISTORS 


CURRENT SURGE SUPPRESSION S aaee 008 OS en oe eee 


Jj 1. A, 1, . , , 
AND CIRCUIT PROTECTION rec y yh — CR, C28, COR, CB 


a Standard Telephones and Cables Limited 


gna Registered Office: Connaught House, Aldwych, London, W.C.2 
TRANSISTOR DIVISION: FOOTSCRAY ~- SIDCUP + KENT 
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Acos 
products 
for 
better 
listening: 


ACOStereo Type 73 
Turn-over cartridge 
for stereo, 

LP and standard 
records 


Acos 

Changer Dust Bug 
Fits most arms. 
Increases stylus life 
up to six times. 
Protects 

your records. 


, al 


Acos Styli 

x§00 tested, 
diamond ana 
sapphire, 

for all Acos and 
many other makes 
re tin of cartridge. 


ing room 


15 igs 


Swan Lake in the 


Swans dancing (Tchaikovsky), infernal (Sibelius) or even dying (Saint-Saens) — 
they all come dramatically to life with ACOStereo equipment. ACOStereo 
Type 71* cartridge for instance, fits many popular arms and plays a key part 
in converting conventional players into stereo. ACOStereo Type 73 is an out- 
standingly successful universal cartridge for stereo, LP and standard records, 
extensively used in many leading instruments. 


* ACOStereo Type 71 is now fitted with a diamond stylus at no increase in price. 


ARE DOING THINGS IN STYLI 


COSMOCORD LTD WALTHAM CROSS HERTS * TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206) 


RUSSIAN TV 
PRODUCTION 


SOME RECENT FACTS AND FIGURES 


Cathode-ray tube production in the U.S.S.R. is typified by 
this photograph taken in one of the factories of the Moscow 
Electric Lamp Works 
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The transistor receiver ‘‘Sputnik-2'’ has a 10-inch screen 
and weighs about |4/b. (Courtesy Brit.!.R.E. journal.) 


iiceeiiicei television sets are planned for 
mass production in the U.S.S.R. in 1961-62. For 
this purpose a 17-inch model has been developed 
which can be powered from batteries or the a.c. 
mains. The picture above shows a 10-inch model 
with 30 transistors, the “ Sputnik-2,” which was 
developed last year. It has a resolution of 500 lines 
and a sensitivity of 100uV, and is intended to run 
from a 12-volt car battery. 

Speaking at the Brit.I.R.E.’s Cambridge conven- 
tion on television engineering, B. A. Berlin, of the 
U.S.S.R. State Committee for Radio Electronics, 
gave further information about the present produc- 
tion of valve receivers. In January of this year, 
he said, about 3M sets were in use in the Soviet 
Union. It is expected that 1.2M will be produced 
in 1959 and that by 1965 the annual output will be 
3.5M. In six years’ time a total of 18M sets should 
be in operation. 

Manufacturing processes and circuit units are 
standardized in order to keep prices down and 
simplify servicing, and the public has a choice of 
three main classes of receiver. The first class are 
21-inch high-quality sets, the second (and most 
popular) are 17-inch models, while the third are 
small cheap sets with screen sizes up to 14 inches. 
There are different cabinet designs within each 
class, and all first- and second-class models have 
f.m. sound reception. Small quantities of projection 
and extra high-quality receivers are also being pro- 
duced. The last-mentioned sets incorporate sound 
receivers, tape recorders and record players. 

Wide use is made of automatic control and 
stabilization circuits, and present development aims 
at introducing a.f.c. for tuners. Picture tubes have 
70° deflection angles at present, but a transition to 
110° tubes is due to take place this year. 

On the transmitting side, the smaller towns are 
being equipped with 5kW e.r.p. stations and the 
larger ones with S5O0kW e.r.p. stations. In 1961 
Moscow will have a new transmitter with a power 
of 200kW e.r.p. and a giant aerial about 1,400ft 
high. Translator equipments are used for the 
smallest towns and villages. Colour television 
development continues, and about 40%, of trans- 
mission equipment is intended for this purpose. 
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F.M. Receiver Using New 


LOW-COST LIMITER/DISCRIMINATOR GIVING GOOD A.M. REJECTION 


I. an ideal f.m. receiver, changes of amplitude 
of the input signal should produce no response at 
th: output; while this condition cannot be achieved 
in practice, adequate suppression of amplitude 
modulation essential if the performance of the 
receiver be satisfactory. In particular, a 
signal received in conditions of multipath propaga- 
tion contains both a.m. and f.m. components of 
distortion; if the former is adequately suppressed 
the total distortion considerably reduced' and 
for this purpose an a.m. suppression ratio of some 
35 dB is required.? 

The simpler types of domestic f.m. receivers 
usually rely for their a.m. suppression on a ratio 
detector unassisted, at least over the lower range of 
input levels, by any other form of limiting. The 
a.m. suppression ratio achieved is seldom as high 
as 35 dB and is often considerably lower, with the 
result that their performance, while satisfactory 
under most conditions, can be poor in the presence 
of multipath propagation 

The receiver here described incorporates a recently- 
developed limiter and discriminator circuit*.* and, 
while it is comparable in cost and complexity with 
the simpler types of ratio-detector receiver, it 
achieves better a.m. suppression characteristics 
without either requiring increased i.f. amplifier gain 
or sacrificing sensitivity. 

The circuit diagram the receiver is shown 
in Fig. 1. Apart from the limiter and discrim nator 
the design differs litthe from established practice; 

i: an ECF80 triode mde, the triode section 


18 


is to 


iS 


¢ 


Ol 


pent 
tor the purpose of 
due to a.m 
modulated 


m that 


operating as a grounded-grid r.f. amplifier and the 
pentode section as a self-oscillating mixer. V2 
and V3 are two 9D7 i.f. amplifiers; part of the 
cathode bias resistor of each stage is undecoupled 
to compensate for changes of input capacitance 
with variations of a.g.c. bias voltage. The inter- 
mediate frequency is 10.7 Mc’s and the local oscil- 
lator frequency is below that of the signal. Three 
germanium diodes, one Type OA86 and two Type 
OAQI, are used in the limiter and discriminator 
circuit; V4, an ECLS82 triode-pe itode, is the audio- 
frequency amplifier and output stage. 

Limiter and Discriminator.—The theory of the 
limiter and discriminator used has been dealt 
with fully elsewhere,* but can be sum narized as 
follows. Amplitude-limiting devices are generally 
voltage operated and require input levels of one 
volt or so for satisfactory operation. Such levels 
do not normally occur in stages before the discrimina- 
tor unless extra amplification is introduced speci- 
fically to drive a limiter. However, the required 
voltage is normally available at the discriminator 
transformer itself and, if limiting can be performed 
there, the extra amplification is not needed. In 
the design of the Foster-Seeley discriminator it is 
assumed that it is fed from a high impedance source, 
i.¢c., ONe approximating to a constant-current genera- 
tor, and the amplitude/frequency response of the 
transformer is utilized to control the linearity of the 
transfer characteristic. Thus, a limiting of either 
the primary or secondary voltage or of a combination 
thereof would be unsatisfactory. The circuit pro- 
posed to overcome these limitations is shown in 
Fig. 2. In this circuit L,C, and L,C, are the p mary 
and secondary circuits respectively of a conv nto.) 


of receiver incorporating new limiter. 
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The limiter and discriminator 


By J. G. SPENCER* 


show that a low-cost receiver can be 


characteristics usually associated with 


section (from V3 anode to V4 


triode grid) is eminently suitable for inclusion in new or existing f.m. receivers, 

where it will offer better performance than even the best ratio detector whilst 

not requiring the addition of extra if. stages or a separate limiter valve. 
phase discriminator; L,C, is a parallel resonant aan - 


circuit across which is connected a voltage limiting 
device. ‘The presence of this limiter makes the shunt 
impedance across L,C, very low but if L, is loosely 
coupled to L,, the coupling rcts as an impedance 
inverter and the discriminator is effectively fed from 
a high impedance source. Thus, although limiting 
is carried out at the voltage level of the discriminator, 
the two functions are independent and the presence 
of the limiter imposes no restrictions on the design 
of the discriminator. 

The limiting device could take any one of several 
forms; one possibility is a biased diode which con- 
ducts when the peak i.f. voltage across L, exceeds 
the bias threshold. The limiter used here is based 
on the dynamic-diode type.‘ It employs a diode 
in series with a load consisting of a resistor and 
capacitor in parallel, the time constant of the com- 
bination being longer than the period of the lowest 
audible frequency. With this arrangement, ampli- 
tude changes having a period shorter than the time 
constant are suppressed by variation of the loading 
on the limiter tuned circuit. When the signal increases 
in amplitude the diode-load voltage cannot change, so 
the diode current increases very sharply, with a result- 
ant increase in the loading. Conversely, when the 
signal decreases in amplitude the diode tends to cut 
off, thus reducing the loading. One disadvantage 
of this type of limiter is that it gives no protection 
against a slow amplitude change whose period is 


Fig. 2. Basic circuit of limiter and discriminotor 
LIMITER DISCRIMINATOR 
f = 
si. - 
7 
Ca Cy Cy Cs $ 
Rue 3R 3R, = : 
* be L, iy ¢ * 
tf AMP, 
+, 
Fig. 3. Equivalent circuit of limiter cnd discriminator, 


long compared with the diode-load time-constant; 
the load voltage fo.lows the signal ampiitude and 
the loading imposed by the diode circuit is constant. 

This limitation has been overcome in the 


+20¥ receiver described by using the vo‘tage 


across the limiter-diode load for cutomatic 
gain control. 


4 The practical des'gn of the limiter can 
best be cons.dered with reference to Fig. 


“we 3. 


The following symbols wil) be us: d; 


V4 


330k 


the rema.ning symbols given in Fig. 3. cre 
self-exp.ana. ory. 


R 
Q 


wo LL. \ 4 ye ) 
R 
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: where R, = total shunt losses of discrim- 
‘ inator primary, including diode loading; 
R, = total shunt losses of discriminator 
secondary, inc.uding dode oading; R, 

total shunt osses of limuner tuned 
circuit, exciud ng load ng due to limiter 


M 


Q- Q- 


dode, and w, 2n/, where f, is the 
intermediate frequency. 
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can be dealt with is increased, but 
the discriminator slope is reduced; 
this parameter is therefore a com- 


1 


RELATIVE OUTPUT 


A ~~ 
40 C 80 100 120 
RELATIVE INPUT 


Fig. 4. 
curve) 


At the mid-band frequency the input impedance 
of the discriminator, i.e. the circuit to the right of 
C., is 

R 

1+(kQ)* 
The shunt impedance reflected 
circuit at mid-band is therefore 

xX? 

R’ 
where X,=1/w,C,. The resulting shunt impedance 
across which the limiter operates is 


RR 
R, +R, 


If we assume a rectification efficiency of 100% in 
the diode limiter, the effective shunt loading of the 
limiter circuit by the diode, with a constant amplitude 
input, is R,/2. The ability of the limiter to cope 
with upwards modulation is virtually unlimited, 
but the maximum downwards modulation which 
can be dealt with is determined by the ratio between 
Rl, and R,/2. In order to deal with a fractional 
depth of modulation m, we require that 


R 


into the limiter 


R 


R’, 


m * 

R’, oi 

: 1—m 
If this condition is not fulfilled the limiter diode will 
cut off in the troughs of amplitude modulation and 
the input to the discriminator will not be stabilized 
over that part of the modulation cycle. It should 
be noted that when this occurs the discriminator 
diodes continue to function, in contrast to the ratio 
detector in which, if the maximum possible modula- 
tion depth is exceeded, the discriminator diodes are 

cut off over part of the modulation cycle. 

Taking as typical values R,=10 kQ, R,=50 kQ, 
R’,=2 kQ, f,=10.7 Mc/s, it follows that to achieve 
satisfactory amplitude modulation suppression for 
values of m up to 0.8, C, is required to be 1.8pF. 
The impedance reflected across the discriminator 
primary from the limiter circuit is X,?/R, where R, 
is the effective dynamic impedance of the limiter 
and its load. Measurements indicate that R, is 
about 500, so that with the conditions specified 
X2/R,*130 kQ. This is sufficiently high, com- 
pared with R,,, to be negligible. As C, is reduced, 
the downwards amplitude modulation depth which 
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WITH THIRD HARMONIC FILTER 


WITH MISALIGNED 
THIRD HARMONIC FILTER 


WITHOUT THIRO HARMONIC FILTER 


Correct dynamic-limiter characteristics for various input levels and 
effect of mis-tuned harmonic filter (two-kneed curve) and absence of filter (dotted 


promise between overall gain and 
the depth of modulation that can 
be handled. 

mete The limiter in the form shown 
in Fig. 3, with an OA86 crystal 
diode, gives an a.m. suppression 
ratio of some 30-35 dB; but if a 
parallel-tuned circuit, resonant at 
the frequency of the third harmonic 
of the i.f., is inserted in series with 
the limiter diode, a further increase 
in limiting efficiency is obtained. 
The action of this harmonic filter 
is to modify the shape of the 
current pulses through the diode in 
such a way that its effective dyna- 
mic impedance is reduced. The 
limiter circuit actually embodied 
in the receiver differs from Fig. 3 in three respects:— 
(i) The third-harmonic filter is included. 

ii) The limiter-circuit inductor is wound as a close- 
coupled transformer; this isolates the limiter from 
the h.t. line and permits the limiter load to be 
earthed, thus simplifying the provision of an a.g.c. 
voltage. 

iii) A delay voltage is applied to the diode to improve 
the a.g.c. characteristic and hence the suppression 
of slow amplitude fluctuations. 

Dynamic input/output curves of the limiter as 
embodied in the receiver, for input levels of 30 »V, 
100 «V and 1 mV, are given in Fig. 4, together with 
the 1-mV curve of the basic limiter without the 
third-harmonic filter. All curves are normalized 
to the same operating point and the effective reduc- 
tion of amplitude modulation by the limiter is shown 
by the ratio of the slope of the dynamic curve to 
that of the line passing through the origin and the 
operating point. These curves also demonstrate 
the reduced capacity to handle downwards modula- 
tion at low signal-input levels; this is due partly to 
the delay voltage applied to the limiter, and partly 
to the rise in the impedance of the diode at low 
currents. 
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Construction and Alignment of Limiter 
and Discriminator 


Details of the construction of the coils in the 
limiter and discriminator circuits are given below. 
In all cases the cores used were Neosid Grade 900, 
Type 6x1 x 12. 

Limiter Transformer: Neosid Type 5000A/6E former 


Eee 4 4 Bee a. 
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Fig. 5. Tuning 
discriminator, (b) 


choracteristic with (a) 
wide-band discriminator 
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Fig. 6. Circuit modifications to obtain tuning indicator 
drive from discriminator. 


7.6 mm dia.). Two single-layer solenoids, each 
50 turns 38 s.w.g. enamelled wire, close wound, one 
over the other and separated by one layer of cellulose 
tape. The external connections are arranged so that 
the low i.f. potential ends of the two windings are 
adjacent. 

Third-harmonic Filter: Neosid Type 3500 former 
7 mm dia.) 25 turns 38 s.w.g. enamelled wire, 
close wound. 

Discriminator Transformer: Neosid Type 5000B/6E 
former (7.6 mm dia.) Primary: 15 turns 30 s.w.g. 
enamelled wire wound with 1/1 space ratio. Second- 
ary: 20 turns 30 s.w.g. enamelled wire close wound. 
The space between adjacent ends of the primary and 
secondary windings is 6.5 mm. 

Alignment of a limiter and discriminator of this 
type is most conveniently carried out in two stages. 
First, the third-harmonic filter is short-circuited 
and the limiter transformer tuned to the intermediate 
frequency by adjusting for the maximum d.c. voltage 
across the limiter load: the discriminator can then 
be aligned in the usual way. To give an oscilloscope 
display of the limiter input/output curve, the 
receiver is fed with a 100% amplitude-modulated 
signal and the Y input of the oscilloscope is con- 
nected through a suitable “isolating” resistor 
minimum value, 100 kQ) to one side of the dis- 
criminator transformer secondary, thus using one 
discriminator diode as an a.m. detector. The X 
input to the oscilloscope is obtained from the signal- 
generator modulating voltage. This will produce 
on the oscilloscope a limiter curve similar to those 
shown in Fig. 4. The short circuit is now removed 
from the third-harmonic filter and the final adjust- 
ment of the limiter-transformer tuning, harmonic- 
circuit tuning and limiter-to-discriminator coupling 
is made. The limiter transformer is tuned to obtain 
the maximum downwards limiting, the value attain- 
able being determined by the limiter-to-discriminator 
coupling capacitance. The harmonic filter is tuned 
principally for maximum flatness of the top of the 
curve, that is, maximum a.m. suppression; but also 
to ensure maximum downward limiting. Thus it 
will be found that as the tuning inductance is in- 
creased from the optimum value the flat top of the 
dynamic curve begins to tilt, while if the inductance 
is reduced, the downward limiting threshold is 
raised. The adjustment is not unduly critical; a 
variation of some +20%-—10% of inductance from 
the optimum could be tolerated in the prototype 
receiver without serious impairment of the limiter 
performance. Gross mis-tuning, however, causes a 
considerable deterioration, the effect of an increase 
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of inductance of 80% above the optimum value is 
shown in Fig. 4. Having set up the limiter, the dis- 
criminator tuning should be checked to complete 
the alignment. 
Tuning the Receiver.—One difficulty in tuning 
an f.m. receiver is to distinguish between the side 
responses and the central response of the dis- 
criminator. If no tuning indicator is fitted it is 
essential, in order to avoid confusion, that these side 
responses are either sufficiently low in amplitude or 
are recognizable by their poor signal-to-noise ratio. 
Curve (a) of Fig. 5 gives the tuning characteristic of 
the receiver with an input signal of 1 mV, frequency 
modulated to -+- 30 kc/s. If better suppression of the 
side responses is required, it may be obtained by 
increasing the discriminator bandwidth, and curve (b) 
shows the performance under the same input con- 
ditions with a discriminator having a peak separation 
of +- 200 kc/s. The use of the wider discriminator 
bandwidth entails a reduction of about 3dB in 
adjacent-channel suppression and some loss of gain, 
but this may be thought justifiable for greater ease of 
tuning. A difficulty that remains, however, is that of 
obtaining the best tuning position within the central 
response. 

A better approach to the problem of simplifying 
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Fig. 7. Potential derived from discriminator to feed 


tuning indicator (solid line); ImV constant input to 
receiver. Dotted line shows response of discriminator 
alone. 


tuning is to provide some kind of indicating device, 
preferably one which shows the centre point of the 
discriminator response and is unaffected by the shape 
of the i.f. amplifier response. 

With the normal phase-discriminator circuit the 
outputs of the two diodes are combined in such a way 
that a null-point indicator is required. It is possible, 
however, by making minor modifications to the 
circuit, to obtain a d.c. output from the discriminator 
which is suitable for operating a conventional “‘ magic 
eye ” tuning indicator. These modifications, shown 
in Fig. 6, involve the addition of three resistors, 
R,, R, and R, and two capacitors, C, and C,. The 
discriminator secondary circuit is now earthed to 
modulation frequencies by the capacitor C,, but the 
d.c. earth is at the junction of R, and R,, with the 
result that a voltage equal to the mean of the rectified 
voltages across the two diode loads appears at the 
junction of R, and C,. The variation of this voltage 
with carrier frequency is shown in Fig. 7. The dip 
in the middle of the curve provides a precise indica- 
tion of the centre of the discriminator response; 
because the discriminator is outside the a.g.c. loop, 
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Fig. 8. Circuit modificw ons to obtain tuning-indicator 
drive from combination of a.g.c. and discriminator voltages. 
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Fig. 9. Potential derived for tuning indicator from com- 
bined a.g.c. and discriminator action (solid line). The 
broken line represents a.g.c. voltage. Indicator drive 
voltage is relative to that at midband frequency. 


wh'le any variations in the i.f. amplifier response are 
compressed by the action of a.g.c., the accuracy of the 
indication is not greatly impaired by asymmetry of 
the i.f. response. 

The disadvantage of this system is that it requires 
the user to adopt an unusual criterion in observing 
the tuning indicator. This can be overcome, at some 
sacrifice of accuracy, if the circuit is rearranged as 
shown in Fig. 8, with the lower end of the resistance 
R. connected to the negative end of the limiter-diode 
loai, and the tun.ng-ind.cator voltage obtained from 
the junction of R, and R,. With this arranzement the 
indicator is operated by the difference between the 
a.g.c. voltage and the discriminator mean voltage. 
The shape of the resultant curve is shown in Fig. 9; 
for comparison the curve of the a.g.c. voltage alone is 
also shown, normalized to the same amplitude at the 
tuning point. 


Performance Tests 


It should be noted that all ratios of signal to noise, 
hum or interference quoted were measured with a 
mean-square meter preceded by an aural-sensitivity 
weighting network based on the C.C.I.F. (1934) 
curve for broadcast-relay circuits.’ Unless otherwise 
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HARMONIC 
DISTORTION 


20 40 60 80 100 
DEVIATION PERCENTAGE OF * 75 kc/s 


Fig. 10. Variation of harmonic distortion with deviation. 


stated all signals levels refer to the open-circuit 
voltage from a 75-2 source. 

Absolute Sensitivity —This is the minimum input- 
signal amplitude, deviated 35 kc/s at a frequency 
of 2000 c/s, which will produce an output of 50 mW 
with the receiver gain control at maximum. 

The measured value was 8V. 

Maximum Deviation Sensitivity for 10° Harmonic 
Distortion.—This is the minimum input-signal 
amplitude, deviated 75 kc/s at a frequency of 
400 c/s, which produces a total harmonic distortion 
of 10% or, if that figure is less than the input required 
to satisfy the previous test, the distortion occurring 
at the absolute sensitivity input level. 

The distortion at 8uV input level was 5%. 

Sensitivity for Standard Signal-to-Notse Ratio.— 
This is the minimum input signal amplitude, deviated 

35 kc/s at a frequency of 2,000 c/s, which will 
produce an output signal-to-noise ratio of 40 dB. 

The measured value was 10xV. 

Variation of Harmonic Distortion with Deviation.— 
Fig. 10 shows the total harmonic distortion as a 
function of deviation with the receiver gain control 
set to give 50 mW output with 30 kc/s deviation 
at 400 c/s. The input signal level was 10 mV. 

Maximum Output Power for 10% Total Harmonic 
Distortion.—The measured value was 1.5 watts. 

Modulation-frequency Characteristic.—After cor- 
rection for a 50usec pre-emphasis time-constant, the 
response relative to that at 400 c/s was within the 
limits 1dB from 30 c/s to 15 kc/s. 

Selectivity.—The suppression ratio for an interfer- 
ing signal is measured objectively as the ratio of 
unwanted-to-wanted signal amplitudes giving an 
output signal-to-interference ratio of 40 dB when the 
interfering signal is frequency modulated at 2,000 c/s 
with a deviation of + 35kc/s. The results for 
adjacent-, second- and third-channel interference 
(i.e. with 200, 400 and 600 kc/s frequency separations 
respectively) are given in Table 1, together with the 
measured ratio for the image channel. The wanted- 
carrier level in each case was 1 mV. 

For comparison with the figures in Table 1, the 
measured frequency response curves of the i.f. 
amplifier and discriminator are shown in Figs. 11 
and 12. 

Local-oscillator Drift.—Local-oscillator drift was 
found to be comparable with that of the discriminator: 
the relative drift of local oscillator and ciscriminator 
(that is the change of input-signal frequency required 
to maintain zero d.c. output from the discriminator) 
was steady at about 30kc/s after one hour from 


Frequency of unwanted carrier, relative —21.4 
to wanted carrier Mes 


i 


| Ratio of unwanted to wanted-carrier 
levels (dB) 
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switching on. Maximum drift was about 38 kc/s, 
occurring at about 8 minutes from the switching-on. 

Local-oscillator Radiation.—In this test the voltage 
at the input terminals of the receiver due to the local 
oscillator was measured, the input terminals being 
terminated in 75 ohms. 

The measured voltage was 1.7 mV. 

Co-channel Suppression Ratio.—As for the test of 
selectivity, but with the interfering signal frequency 
differing from the wanted signal by less than 1 kc/s. 

The measured value was — 6.5 dB. 
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Fig. 12. Discriminator frequency response. Output is in 
arbitrary units. 
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TABLE 2 


A.M. Suppression Ratio 


35 dB 
38 dB 
41 dB 
43 dB 
48 dB 
49 dB 


Input Signal Level 


30 nV 
100 nV 
300 nV 
1 mV 
10 mV 
100 mV | 


Suppression of Amplitude Modulation.—The a.m. 
suppression ratio is the ratio between the output due 
to a carrier which is frequency modulated -+- 35 kc/s 
at 2,000 c/s and that due to a carrier which is simul!l- 
taneously amplitude modulated to a depth of 40°, 
at 2,900 c/s and frequency modulated -+- 30 c/s at 
100 c/s, the 100 c/s output being rejected by a high- 
pass filter. The results for various input signal levels 
are shown in Table 2. 

Dependance of Output on Signal Level.—This is 
shown in Fig. 13. 

Impulsive Interference Performance.—Fig. 14 shows 
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output (48) 


SIGNAL INPUT 
Fig. 13. Variation of a.f. output with input level. Output 
is referred to ImV and input level is open-circuit voltage 
from 75-Q source. 
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Fig. 14. Inputioutput ckerecteristic fer imfulsive in‘er- 
ference. Input corrier level SCO, V, impulse p.r.f. 2,500 sec; 
relative output is referred to output with + 35kc/s devia- 
tion at 2kc’s and impulse input amplitude is referred to 
IV peak per kc/s bandwidth 


497 


| 
| Frequency of interfering signal relative to 
wanted signal (kc's) 


| Amplitude of interfering signal 

relative to wanted signal (dB) to 
| give the subjective grades of 
| interference 


the output due to impulsive interference, relative 
to that due to 35 kc/s deviation at 2,000 c/s, for 
various input impulse amplitudes. The measure- 
ments were made in the presence of an input carrier 
of 500 »V, firstly unmodulated and secondly fre- 
quency modulated with -+30 kc/s deviation at 
12 ke/s. 

Subjective Measurements of Selectivity and Co- 
Channel Suppression Ratio.—For these tests the 
receiver was fed with two signals, a wanted signal 
of 1 mV and an interfering signal of controllable 
amplitude which was set in turn to frequencies 
within 1 kc/s of, and spaced by -+-200 kc/s and 
+400 kc/s from, the wanted signal. Both signals 
were frequency modulated with 
accordance with standard B.B.C. transmitter prac- 
tice, the wanted programme being speech and the 
interfering programme light-orchestral music which 
gave a consistently high level of modulation. The 


TABLE 4 


programme in’ 


improved aerial system than with increased receiver 
gain. 

The selectivity more than meets the requirements 
of the planning standards for v.h.f. broadcasting in 
the United Kingdom, i.e. a protection ratio of 0 dB 
for adjacent-channel signals. 

The a.m. suppression ratio is maintained at or 
above the specified target figure of 35 dB down to 
an input level of 30 u.V. The a.g.c. is also operative 
over a similar range of input levels. While the 
constancy of output is not as good as that obtained 
with a static limiter, an input/output characteristic 
of the type shown in Fig. 13 does enable the user 
select the local transmission by tuning to the loudest 
programme. With a static limiter the output level 
is independent of signal strength and it is possible, 
particularly in periods of abnormal tropospheric 
propagation, to tune inadvertently to a distant 
transmitter on an adjacent channel with consequent 
fading and poor quality. 

The performance in 


Frequency of interfering signal 
| relative to wanted signal (kc's 


respect of local-oscillator 
frequency stability and 
radiation is somewhat 


Amplitude of interfering 

signal relative to wanted 

signal (dB) to give ‘‘P”’ 

interference with receiver | Mistuned 

mistuned as shown low 2 ll 


below that which obtains 
in some current commer- 
cial receivers. Further 
development time spent 
on the r.f. portion of the 
circuit could have resul- 


18 > + 40 


amplitude of the interfering signal was adjusted to 
give the following subjective grades of interference:— 

JP The interference was just perceptible in 

the quiet passages of the wanted programme. 

y The interference was perceptible in quiet 
passages of the wanted programme without 
careful listening. 

The interference was slightly disturbing 
when listening to the wanted programme. 

D The interference was disturbing. 

The results given in Table 3 are the averages 
for four observers, the receiver having been tuned 
to give minimum output interference with the 
wanted and unwanted carriers within 1 kc/s, both 
unmodulated. 

The tests were repeated with the receiver mis- 
tuned both above and below the correct tuning 
point by an amount just less than that required to 
give audible distortion with speech programme. 
Table 4 shows the level of interfering signal required 
to give “perceptible” interference in these two 
conditions. 

Conclusions from Test Results.—The sensitivity 
of the receiver is regarded as adequate for domestic 
use. Signals below the level required for satisfactory 
operation are unlikely to be encountered within the 
service area of a transmitter unless the aerial is 
very inefficient or badly sited. In such cases improved 
reception is far more likely to be obtained with an 
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ted in an improvement, 
but this was regarded as a side issue, since the design 
is primarily concerned with illustrating the potential- 
ities of the limiter and discriminator circuit. 
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New Mullard Filmstrips 


A NEW series of filmstrips designed to assist the teaching 


of radio engineering in technical colleges, Services train- 
ing establishments, industrial apprenticeship courses, etc., 
is announced by the»Mullard Educational Service. 

The first of the series, “ Thermionic Oscillators” (com- 
prising 27 colour frames, arranged in two parts), is now 
available from the distributors, Unicorn Head Visual Aids, 
Ltd., 42, Westminster Palace Gardens, London, S.W.1, 
price 25s, including comprehensive teaching notes. Ihe 
second deals with non-sinusoidal oscillators and others will 
cover modulation and transmission 
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* BELLING-LEE’”* NOTES 
No. 10 of a Series 


In No. 9 we mentioned various tests 
that have to be carried out on a 
component before it can be said 
to be suitable for use in an equip- 
ment that might have to serve in, 
say, the Navy, Army, or Air Force, 
in any part of the world, from tropical 
swamps to the Arctic, from the 
beaches to 65,000 feet, or higher. 
There may be special applications 
calling for special properties, for 
example, in missiles exceptionally 
high temperature may be met. 


Components in missiles must have 
a long ‘“ shelf-life.” We hope 
they will never be used, but if, 
in ten years they go into action, 
they must not fail. Reliability over 
a long period is of prime import- 
ance. This means that contact 
surfaces must not tarnish, springs 
must not tire and seals must remain 
seals. 


Components for use in atomic 
reactors may have to withstand in- 
tense radiation as well as intense 
heat—and they may not be acces- 
sible. Generally components come 
into two classes, those for profes- 
sional use and those for domestic 
use. The greatest hazard to which 
domestic plugs have to stand up 
to is the sweeper. 

Below we show photographs of 
some of the test equipment in 
constant use in our laboratories. 
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Showing an assortment of specimens 
being examined in a humidity chamber, 
where humidity and temperature is 
varied under control. These tests 
show up deficiencies in plating finishes, 
deterioration in contact surfaces, etc. 


In this compartment specimens are 
subjected to salt spray (atomised) for a 
period of two hours, ofter which they 
are kept in a moist warm atmosphere 
for a week, this cycle being repeated 
four times. It is a very severe test. 


(Atove left). In the foreground is a 
slotted line used for voltoge 
standing wave ratio (V.S.W.R.) 
measurements up to 3000 Mc/s. 


(Above right). This device is 
used for the mechanical en- 
durance testing of plugs and 
sockets. Designed and made 
in our own workshop, it is 
entirely automatic and will 
engage unipole components with 
a rotating action. 


(Left). This piece of apparatus 
simulates altitudes over (00,000ft. 
A selection of components is 
about to be lowered and sealed 
to the low-pressure chamter. 
High-voltage stand-off insulators 
are available to enable voltage 
breakdown tests to be carried 
out. 


Advertisement of BELLING & LEE LTD., Great Cambridge Rd., Enfield, Middx. 


“BELLING-LEE” 


UNITOR 
PLUGS & SOCKETS 


These plugs and sockets were first 
designed for and type-approved by 
the Ministry of Supply as inter-unit 
connectors. The addition of covers 
and retainers make them suitable as 
cable connectors. Applications in- 
clude guided missiles, electronic 
computers, aircraft, “potted’’ circuits, 
communications equipment, electro- 
medical equipment, radar equip- 
ment, atomic energy research, and 
television transmitting stations. 

Unitors are available in 4, 8, 12 and 
18-pole assemblies, each including 
two large pins. Also in 25-pole 
assemblies including four large pins. 


Specification: D.E.F.532!. 


Current rating: 
Small pins: 3 amp. each 
Large pins: 10 amp. each 


Max working volts: 500V. peak 


Insulation resistance: 

Greater than 100 megohms at 500V. 
after tropical exposure. 

Contact resistance (initial): 


Small pins: 2 milliohms 
Large pins: | milliohm 


Contact resistance (after cycling): 


Small pins: 5 milliohms 
Large pins: 3 milliohms 


Insertion and withdrawal force: 
I Ib. per contact pair (max.) 


Colour: Black 


Finish: 

Pins, silver-plated. Sockets, beryllium 
copper. 

Solder spills, tin-dipped 


Most ‘‘Belling-Lee"’ products 
are covered by patents or registered 
designs, or applications 


BELLING ¢ LEE LTD 


RtaT Caner f ROA t™ FMGL AM 


Telephone: Enheié 3322 Telegrams Radvodel, Enfield 
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The very best connections 
... secured by Plessey 


SUB-MINIATURE COAXIAL CONNECTCRS 


As a contribution towards increasingly compact 
equipment, Plessey have introduced this new, 
highest quality and fully comprehensive range to 
allow a new approach on applications hitherto 
restricted by the limitations of existing connectors. 


Designed for the matched impedance coupling of 

high frequency coaxial cables operating in the 

super high frequency bands, these connectors— 

* have a working voltage of 650 volts Peak at 
sea level, and matched impedance coupling of 
50 ohm lines is accommodated. 


* have hard gold plated contacts on silver plate 

rive axi Yr 7 ~ r inim 
Approximately twice life size to give maximum performance with minimum 
voltage drop. 


S=RIES ‘110’ (15- and 30-way) MINIATURE 
RECTANGULAR CONNECTORS 


Developed specifically by Plessey to meet the 
demand for a safe, inexpensive connector for 
commercial applications, this new series embodies 


excellent electrical and mechanical characteristics, 

and the many unique features that make it really 

outstanding include 

“e Plug pins and socket inserts are polythene 
shrouded to dispense with gaskets and ensure 
insert anchorage. 

* Mismating is prevented by corner pins and 
corner sockets. 


ve Extreme simplicity of wiring, demands less- 
skilled operation than the orthodox methods 
of soldering pins in situ. 


For further information, please write for Publication numbers 128 and 114 


WIRING & CONNECTORS DIVISION - THE PLESSEY COMPANY LIMITED 


Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED -ILFORD - ESSEX 
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Automatic Pattern Recognition 


NEW MORPHOLOGICAL SYSTEM USING A DIGITAL COMPUTER 


Ti human eye and brain are so efficient at 
recognizing printing and handwriting that it is not 
generally realized that recognition is a particularly 
difficult operation. Various patents have been filed 
in the past for machines which can read and for 
devices for aiding blind persons. The mavority of 
these schemes were not exploited, and it is only in 
recent years, with the advent of digital computers, 
that the interest in this problem has been revived. 

A number of machines have recently been pro- 
duced commercially in this country and in Amer.ca. 
The principal applications are the reading of 
information printed on cheques and other docu- 
ments used in commerce. In addition to these 
applications there are many other important poten- 
tial fields for more sophisticated reading machines. 
Intensive programmes of work are now directed 
towards obtaining systems for the mechanical trans- 
lation of languages, but it would appear that it is 
essential, for economical working, to provide an 
input mechanism which can take the information 
direct from the printed page. 

Another interesting possible future application is 
the sorting of mal. This might necessitate the 
printing of the names of the towns with reasonable 
clarity. However, this problem is not quite so diffi- 
cult as it might appear, because use may be made 
of the fact that the town names include a consider- 
able amount of redundant information; there would, 
for example, be no difficulty in recognizing 
MA*C**STER or *IV*RPOOL, and the machine 
could be arranged to re;ect all envelopes which it 
failed to identify with certainty. 

A further application is that of feeding instruc- 
tions and information to a digital computer, which 
at present is done via the medium of punched paper 
tapes or cards. 

Before describ’ng the operation of the present 
system, some features of other systems will be con- 
sidered. One of the earliest, the Optophonef, a 
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By R. L. GRIMSDALE,* M.Sc., Ph.D., Grod.l.E.E. 


device to assist blind people to read printed matter, 
consists of a set of five photocells, each controlling 
a separate audio frequency tone. As the device is 
moved across a line of iluminated print, the letters 
are efectiveily scanned by five horizontal lines and 
the tones vary as the parts of the letters are crossed. 
It .s not beiieved that the device is widely employed 
because of the difficulties in using it. However, the 
Optophone cannot be regarded as a true recognition 
device, because ail it does is to convert information 
from one form to another, with considerable loss 
of detail. The user must perform the recognition 
task from the sounds which he hears. 


Comparison of Symbols 


A large number of the recognition machines which 
have been devised or constructed are based on the 
principle of comparison of the unknown symbol 
with a set of standard symbols. In one particular 
version, the standard symbols take the forms of 
cut-outs round the periphery of a rotating disc. The 
remainder of the apparatus consists of a lamp, a 
lens system, and a photocell. As the disc rotates, 
images of the standard symbols fall on the unknown 
symbol. If the symbol is printed in black ink on 
wh te paper, varying amounts of light are reflected 
as the disc rotates. Recognition of the symbol is 
possible if the amount of light reflected from the 
image of one particular standard symbol is much 
less than from any other. The determination of 
the number of distinct symbols which can be identi- 
fied is a problem of information theory, and a great 
deal of work has been done on designing specially 
formed symbols for maximum discrimination. 

The modern counterpart of the rotating disc uses 
special symbols printed in magnetic ink on cheques. 
The symbols are recognized by passing them first 
through a field which magnetizes them, and then 
under a reading head. The waveform of the 
induced e.m.f. is strobed and examined and from 
th's information the symbols are identified. This 
system, which has been adopted for reading cheques 
in the U.S.A., and is being developed in this country, 
is limited to the recognition of about a dozen speci- 
ally formed symbols. In another system produced 

by Solartronf, the symbol is 
effectively divided into a 
number of areas and signals 
are produced depending on 
whether each of the small 
areas is black or white. The 


*University of Manchester. A 
WENTIFICATION OF more detailed account of the system 
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R, L. Grimsdale. F. H. Sumner, 
C. J. Tunis and T. Kilburn. Proc. 
1.E.8., Part B, 106, p. 210 (March, 
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symbols are then identified by a set of logical 
circuits. 

In all these systems the symbols are effectively 
identified by a geometrical comparison. There are 
definite restrictions on the shape, size, and form of 
the symbols, and they must be correctly oriented 
in relation to the identification equipment. The 
new system which has been developed has, as its 
basis, the recognition of patterns by their shape or 
form. The system is very versatile because a P, 
for example, is recognized as a semi-circle and a 
straight line joined in a particular manner. This 
description is independent of the way in which the 
P is drawn and its size. The system is in no way 
limited to letters or numbers, but can be used for 
all simple patterns composed of straight lines and 
curves, and can be extended to include a wide range 
of patterns of diverse forms. 

This morphological approach, or recognition by 
the shape of the pattern, may closely resemble at 
least one of the ways in which human readers recog- 
nize patterns. The resemblance is particularly 
apparent when a reader is presented with a strangely 
written or upside-down letter. In these cases a 
conscious study is made of the form of the symbol. 
Even with normal letters the human reader may 
carry out a detailed study of the shapes, although 
the process is so rapid that the reader is not con- 
scious of the operation. However, in normal reading, 
a great deal of use is made of the context and whole 
words may be guessed before the individual letters 
are recognized. 


Characteristic Features of Patterns 


The name “pattern recognition,” as opposed to 
“character recognition,” distinguishes the new 
system from those already devised. Character 
recognition implies the identification of one out of 
a given set of symbols, each symbol having a definite 
form and size, as produced, for example, by one 
particular typewriter. Pattern recognition, on the 
other hand, is not restricted to a particular set of 
symbols. The patterns are recognized because they 
have certain characteristic features. The pattern of 
a letter R, for example, can be recognized even when 
written in different ways by several people. Further- 
more, no special restrictions are imposed on the size 
of the pattern. Another useful feature is that the 
pattern need not be correctly orientated when pre- 
sented to the recognition machine, provided it lies 
within its “field of view.” 

In order to demonstrate the working of the pattern 
recognition system, it has been simulated using a 
universal digital computer. This technique is one 
which is of great value as it enables the operation 
of complex systems to be demonstrated and studied 
at low cost, prior to the construction of special- 
purpose equipment. 


Scanning System 

The operation of the system is divided into a 
number of stages. First of all the pattern is trans- 
ferred from the paper on which it is drawn to the 
store of the computer, a flying-spot scanner being 
used. The scan effectively divides the picture area 
into a matrix of points. According to the amount of 
light reflected, each point is classed as “black” or 
“white” and can then be represented by a binary 
digit having the value “0” or “1” (Fig. 1). The 
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pattern is stored within the computer as an array of 
points (“1” digits) on a background of “0” digits. 

Although the pattern is stored, the machine cannot 
yet “see” its shape. The precise way in which the 
machine examines the pattern is dictated by the type 
of instructions available on the computer. In 
general the examination proceeds from bottom to top 
and from right to left. The pattern is subdivided into 
divisions of the type shown in Fig. 2 (a). Each 
division is specified by the length, and the slope or 
curvature of its edges. The information concerning 
the latter is determined by forming the values of 

2 

and Fe for the points at the edge of the division. 


2 
Since the edge may be very irregular, due to the 
imperfections of the figure, an averaging technique 
is employed. 

Figure imperfections may give rise to other diffi- 
culties. A break in the figure may result in two 
divisions being formed where there should only be 
one. To overcome this, use is made of a noise fac- 
tor which gives a measure of the amount of imper- 
fection which may be tolerated. The value of the 
noise factor is set automatically by a trial scan 
which determines the overall size of the figure. The 
noise figure subsequently may be modified if an un- 
duly large number of divisions is produced. 

In the next stage of the process the various divi- 
sions of the figure are assembled into the basic curves 
and lines of the figure. It is clear that if the same 
figure is presented to the flying-spot scanner at a 
different angle an entirely different set of divisions 
will be produced (Fig. 2 (b)). The present process 
is designed to ensure as far as possible that the same 
result will be obtained for all orientations. The 
result of this process is recorded as a statement of 
the number and type of component lines and curves 
of the figure and the way they cross or join. 

At this stage the true recognition process begins. 
The action so far has effectively reduced a two- 
dimensional pattern to one-dimensional form. The 
statement can be considered as a one-dimensional 
form of pattern because it consists of a succession 
of symbols which describe the original figure. The 
true recognition process amounts to the comparison 
of the new statement with those stored within the 
machine. The comparison is done on a very flexible 
basis and a score is given for each test. This method 
permits the amount of agreement to be determined 
between the unknown pattern and a range of pat- 
terns which have already been presented to the 
scanner. 

An important feature of the system is the ability 
to learn new patterns. In contrast with the methods 
for character recognition using geometrical compari- 
son there are no built-in representations of the pat- 
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(a) 


= (b) 


Fig. 2. Pattern divisions produced during examination ; 
(a) with normal orientation, (b) when presented at a 
different angle to the scanner. 


Wrre.ess WorLp, NOVEMBER 1959 


terns. Every pattern which is shown to the machine 
is converted to the statement form and compared 
with statements previously obtained and stored. If 
a satisfactory comparison is obtained the name of the 
pattern is printed out on the teleprinter attached to 
the computer. If, after having obtained the state- 
ment describing the shape of a new pattern, the 
machine is unable to find a sufficiently similar stored 
statement, it will indicate its inability to identify the 
new pattern. The machine can then be given the 
name of the new pattern. This act is equivalent to 
teaching the machine a new pattern, because at any 
subsequent time the machine will be able to identify 
this pattern even if it is drawn by a different person. 

A valuable feature is the way in which the machine 
indicates its confusion between two or more pos- 
sible identifications of a pattern. This will arise 
when a new statement registers high scores with 
two or more statements belonging to patterns already 
“known” to the machine. 


Economical Storage 


The reduction of the two-dimensional pattern to 
the one-dimensional statement form leads to an eco- 
nomical method of storing the patterns. A pattern 
with a resolution equivalent to a 50-line television 
picture and having an information content of 2,500 
bits can be represented by a statement with 40 to 80 
bits. 

As the number of patterns which the machine 
“knows” become large the time to compare a new 
statement with all existing statements would become 
excessive. To reduce this time, a classification 
system is employed. Thus all patterns with four 
ends or two curved lines would be stored in separate 
classes. A new statement is only then compared 
with members of suitable classes. The definition of 
“ suitable” is again based on a scoring system. The 
success or failure in finding the right answers in a 
short time is used to modify the scores, so that the 
machine “learns” to recognize faster. 

The simulation of this system was programmed 
for the now obsolescent Manchester Ferranti Mark I 


CALCULATIONS relating to a single specialized field 
of study tend continually to involve the same few basic 
mathematical functions of the quantities concerned. A 
considerable amount of routine sub-calculation can thus 
be saved by the use of specialized tables in which such 
functions have been already worked out. Such tables 
have up till now not been too readily available for 
microwave data, but this lack has now been remedied 
by the appearance of the book “Microwave Data 
Tables” by A. E. Booth, M.ILR.E., Grad.L.EE. The 
author is a microwave development engineer for Sir 
W. G. Armstrong Whitworth Aircraft, Ltd. 

Some of the tables in this book are of general as well 
as specialized interest. An example is the very extensive 
series of decibel tables which includes decibel gain or 
loss against power, voltage or current ratios. Also 
given are tables of v.s.w.r. (voltage standing wave ratio) 
to voltage and power reflection coefficients. We also 
meet some familiar tables appearing in a new guise 
corresponding to their more specialized use. For in- 
stance reciprocals appear as v.s.w.r. (<1) to v.s.w.r. 
(>1), and squares as voltage-to-power reflection co- 
efficients. More specialized tables include frequency 
to guide wavelengths for the TE,, mode in 9 standard 
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Fig. 3. Example of patterns which the system has shown 
itself capable of recognizing. 


computer and the time to identify a pattern was 
about 1 minute. Using the Ferranti Mercury com- 
puter it can be done in 3 seconds. The provision 
of a more elaborate scanner, now under construction, 
with greater facilities for examining the patterns, 
will reduce this time to under one second, and finally 
a special-purpose digital computer, working in con- 
junction with this scanner, will give a further hun- 
dredfold increase in speed. 


Whereas some of these times may appear long in 
relation to character recognition devices employing 
geometrical comparison, it must be remembered that 
the present system has very great versatility and can 
deal with any line pattern that can be resolved by 
the scanner. It has already demonstrated its ability 
to recognize such patterns as those shown in Fig. 3, 
some of which have been drawn by hand. It appears 
possible to be able to recognize good handwriting by 
a development of the same technique. It is well- 
known that bad handwriting presents considerable 
difficulties even to human readers, and it is only 
possible to recognize certain words by reference to 
the context in which they are written. Thus the 
complete recognition of even average handwriting is 
a formidable task to perform by machine, but might 
be possible with the development of linguistic study 
used in the machine translation of languages. 


Data Tables 


British sizes of rectangular guide, and a list of 28 stand- 
ard British rectangular guides giving their dimensions, 
cut-off frequency, recommended operating range of fre- 
quencies and c.w. power rating. The contents of these 
latter tables illustrate the waveguide bias which has 
been given to this book. 


In these tables measurable quantities are always 
chosen for the independent variables and these are 
a to the a yee of oe song accur- 
acy. e correspo' ent variables are given 
to one more figure than is normally required, so as to 
avoid imposing any accuracy limitations in practical 
design and development work. Notes on the use of each 
_— are included, and the formule used in calculation 
stated. 

The conditions under which this book is likely to 
be used have not been forgotten: the tables are clearly 
printed on stout paper and strongly bound so as to 
stand up to constant use in the design office or labora- 
tory. 

The book contains 61 pages and 26 tables. It is avail- 
able from booksellers at 27s 6d or direct from our pub- 
lishers, Iliffe and Sons Ltd., at 28s 8d including postage. 
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Voltage-Tuned Oscillator 


Five-to-One Frequency Range with Grid Bias Variation Point 


By G. W. SHORT 


ci oscillator to be described in this article is 
an R-C oscillator of the “ Wien bridge” variety. 
This makes use of the frequency-selective properties 
of the network shown in Fig. 1. When connected as 
Shown, the output is a maximum, and the phase 
shift is zero, at one frequency f, given by 1/27 \/(R, 
R,C,C,). If such a network is used as a positive 
voltage feedback path in an amplifier of adequate 
gain, oscillation takes place at f,. y 

By using valve internal resistance for R, and R, (Fig. 
1.) it is possible to achieve electronically-controlled 
variation of frequency. The most suitable internal 
resistance is that ooking into the cathode of a cathode- 
follower or an earthed-grid amplifier, since this comes 
in convenient sizes and varies very widely with grid- 
bias voltage, being approximately equal to 1/g,,. If 
a valve with a slope of 5 mA/V under its published 
normal-working conditions is chosen, then the 
cathode impedance varies from 200 to infinity 
(when the valve is cut-off). The frequency range is 
thus, in theory, infinite; but in practice the cathode 
impedances are always shunted by finite resistances, 
sO giving a finite frequency range. 

The frequency-selective circuit is obtained as 
shown in Fig. 2. The cathode impedances are shunted 
by R, and R,, which are made as large as possible. 
The grid-to-cathode voltages, and hence the slopes 
of the two valves, are changed simultaneously by 
applying variable positive (with respect to earth) 
grid bias. If C, = C, = C, and the valves have the 
same slope, then f, = g,,/27C, neglecting the effect 
of the actual cathode resistors. (A formula including 
the effect of these is given in the Appendix). 

The easiest way to inject a signal into the circuit 
is to apply it to the grid of the left-hand valve. 
The output can then be taken from the right-hand 
cathode. However, it seems a pity not to use the 
amplifying properties of the valves as a means of 
obtaining the loop gain necessary to cause oscillation. 
This leads to the circuit of Fig. 3, which is a complete 
oscillator. V2 then becomes an earthed-grid 
amplifier to which the network output is applied, 


+HT 


+ 
FREQUENCY CONTROL 
POTENTIAL 


and V1 is a cathode-follower for driving the network. 
In a Wien-bridge network with both resistors and 
both capacitors equal, the network output is about 
a third of the input, so a gain of 3 is sufficient for 
oscillation. This requires a V2-anode load of less 
than 1kQ when the valve slopes are maximum, but 
when they are low a much greater load s necessary. 
The load resistance is therefore fixed by the low-slope 
condition, but this results in too large a gain at the 
high-frequency end of the band where the slopes are 
high, and the circuit tends to behave as a multi- 
vibrator. For this reason a limiter is included. This 
takes the form of two point-contact germanium 
diodes connected back-to-back effectively across the 
amplifier load. The resistance of a typical diode is 
about 10kQ under zero-bias conditions; but it falls 
when a signal is applied, reaching perhaps 3002 
when IlmA flows. The form of the grid voltage 
of V1 now approximates to a square wave, and we 
rely on the frequency-selective properties of the 
network and amplifier to get rid of the harmonics, 
taking a voltage output from the cathode of V2. 
Other methods of amplitude control may give a 
lower harmonic content in the output. However, 
ordinary methods such as grid-leak biasing cannot 
be used, since changing the grid bias also changes the 
frequency of oscillation. (If particularly-low har- 
monic content is required, R, can be adjusted so that 


Fig. |. (a) “* Wien bridge ’’ frequency-selective network 


and (b) its amplitude and phase responses. 
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Left: Fig. 2. (a) Practical 
arrangement for achieving 
voltage-controlied varia- 
tion of R, and Ry. (b) 
Equivalent circuit. showing 


where the input voltage 
can be injected. R, should 
be much larger than !/g... 
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Fig. 3. 
D, form a lim.ter to prevent muitivibrator action. 


Complete oscillator circuit. 


oscillation just occurs, but a different setting is 
required for each frequency). 

An oscillator was constructed using the circuit 
of Fig. 3 with C, = C, = 500pF. The theoretical 
frequency (neglecting the effects of R,,, and the anode 
load of V2) now becomes g,,/7Mc/s, and this and the 
measured frequency are shown in Fig. 4. (In this 
formula g,, is in mA, V and C is in pF.) 

Having got so far, it was of interest to find out the 
highest frequency at which oscillation could be 
obtained. At high frequencies, the gain falls off 
because of the shunting effect of stray capacitances, 
so there is no point in using high-value resistors. 
The anode and cathode resistors were reduced to 
4.7kQ, and oscillation was still obtained with anode 
currents of about 10mA. The capacitors C, and C, 
were progressively reduced until oscillation ceased. 
This raised the maximum frequency of oscillation 
to about 8Mc/s; but it was felt that this could be 
improved upon. A frequency of about 13Mc/s was 
obtained using C, = 50pF. and nothing except the 
circuit strays for C,. The reason why this unequal 
combination of capacitances gives better results 
appears on re-examination of Fig. l(a). As C, is 
increased, or C, reduced, the ratio E,,,/E,, gets 
bigger; because the impedance of the bottom part 
of the network relative to that of the top increases, 
Thus less loop gain is required when C, is greater 
than C,, and vice versa. It should be possible, with 
careful component layout, to improve on the figure 
of 13Mc/s somewhat. If much-higher fre quencies 
are aimed at, then a valve of higher 
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Fig. 4. Measured and calculated frequency /anode-current 
curves with C,=C.=500pF. 


A sine-wave output is best taken from the cathode 
of V2, as the harmonic content at this point is the low- 
est in the circuit. If a square-wave output is required, 
a small (in comparison with the cathode resistor) resis- 
tor may be placed in series with V1 anode feed. A maxi- 
mum value of 1kQ is suggested as being reasonable. 
Applications.—The oscillator described was 
built to satisfy the writer’s curiosity; but since it 
works satisfactorily it may be of some interest to 
speculate about possible uses for it. The obvious 
application is as a wide-range frequency-modulated 
oscillator for oscilloscope frequency-response mea- 
surements, panoramic receivers and the like (where a 
rapidly-varying potential is fed in the 100k filter 
resistor and 0.luF capacitor are omitted).* Others 
are the remote-controlled tuning of receivers, and 
signal-seeking receivers. For narrow-band applica- 


* To avoid unwanted feedback via the limiter at may be necessary to 
connect a smal! (100pF or so) capacitor from \2 grid to earth. 


slope, such as the E88CC 
(12.5mA/V) should be used. 

If mechanical control of fre- 
quency is required to provide the 
main sweep, either or both capa- 
citors C, and C, can be made 
variable. It is generally easier to 
make only one capacitor variable, 
nimely C,, since the rotor then 
can be earthed. The frequency 
ratio finax ‘fo, iS then reduced to 
V/(Cinax/Ceons Which is typically a 
little over 3. A suitable value for 
the fixed capacitor C, is +/(C,,,,/ 


C,,,.) which is about 160pF when [ 


bon Fig. 5. (a) R-L circuit for avoiding 
use of cathode resistors. 
(b) Equivalent tuning network. 
%g,, l, 
| 0 
f HT 


an ordinary variable capacitor 
(C..4, = 500pF) is used. 
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Fig. 6. Transistor-oscillator circuit (equivalent to Fig. 3). 


tions, reasonably-high frequency-stability is re- 
quired. The stability of the oscillatondescribed here 
is obviously very poor by normal standards, since 
the frequency can be pushed about by changing the 
circuit voltages. However, when a stabilized h.t. 
supply was used the stability was better than ex- 
pected, bearing in mind the fact that the frequency 
is a function of the valve slopes. The reason is 
probably that the mutual conductance of a valve 
is a function of the cathode current, and in the 
present circuit, the cathode current is rigidly con- 
trolled by the heavy d.c. negative feedback due to 
the large-value cathode resistors. To a first approxi- 
mation, the current is simply V,/R,, where V, is 
the external bias voltage. The accurate expression 
is, of course (AV, + v,)/R,, v, being the actual 
grid-to-cathode bias and A the “ gain” of the 
valves as cathode-followers. It is unlikely that 
v, will vary by more than a fraction of a volt as a 
result of normal short-term emission and heater 
voltage variations, and since V, may be as much as 
100V, the variations are small in comparison to 
the total voltage. 

The d.c. supplies must be well smoothed as well as 
stabilized, otherwise hum voltages will frequency- 
modulate the oscillator, although it may be convenient 
to dispense with stabilization for the main h.t. supply 
provided that it is reasonably well regulated; the 
required tuning potential (100V) may then be 
developed across a gas-discharge stabilizer, such as a 
VR105/30. Other causes of f.m. are heater-to- 
cathode leakage, heater-to-grid leakage, and heater 
emission, the first being particularly undesirable 
because of the high-value cathode resistors. A 
possible way out would be to use an L-R tuning 
network (Fig. 5) and negative grid bias, or to “ tie” 
the heater supply to the slider of R;. But a more 
attractive method would be to use transistors instead 
of valves and avoid the possibility of cathode hum 
altogether. The circuit of Fig. 6 is suggested as a 
basis for experimental determination of circuit 
values. 

The frequency ratio of five-to-one obtained in the 
experimental oscillator does not represent the 
practical limit. At the high-frequency end of the range, 
the frequency can be raised as far as the valve slopes 
will allow. If the slope of the valves used had been 
10 mA/V, the top frequency would have been over 
twice that obtained with 5-mA/V valves. The low- 
frequency limit can be extended by increasing the 
value of the cathode resistors when the largest 
convenient values for C, and C, have been reached. 
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APPENDIX 


The effect of R,;,9 in the circuit of Fig. 2(b) is neglected 
above, and so is the effect of the anode load of V2 on the 
cathode input impedance of V2. The effects on frequency 
can easily be allowed for. Referring to the equivalen 
circuit shown in Fig. 7, where r, stands for the impedar~ 


CTT 


cereey 


Fig. 7. Equivalent R-C oscillator network. 


f 


looking into the cathode, the frequency is obtained by 
calculating the resistance of Ry, and ry, in parallel and 
substituting this for R, in the usual formula fo 
1/274/(R,yRoC,Coz) and calculating Ry» and ry» in parallel 
and substituting for Ro. The effect of the anode load, 
R,, of Vz on fxg is to increase the impedance looking into 
the cathode so that it becomes (R, + r,)/(1 + ) instead of 
just r,/(1 + w)=1/gm. The effect of the actual cathode 
resistors is to increase fo, and that of ryo is to reduce fp, so 
to some extent they offset one another. 

A more serious effect of R,, is that it increases the 
attenuation of the network. E,,/E.u becomes:— 

1 + Px3/T' xo t Tk Ry T Cote, /C Ry, t Cc, C, 
where r’xo is the parallel combination of Ryo and to. This 
has its greatest effect at the low-frequency end of the range, 
where f%j;/Ry; is greatest. But in practice one can easily 
make R,,; ten times r,,, and the effect is then negligible 
for most purposes. 


CLOSED-CIRCUIT TELEVISION at Dublin Airport forms part 
of a system, undergoing trial by Aer Lingus, for the rem- 
ote display of weather information: this saves the pilots as 
much as a 20-minute journey to the Met. Office. Installed 
by Philips Electrical (/reland) Ltd. the television equipment 
comprises two camera chains; also two-way speech facil- 
ities and a Muirhead facsimile-transmitting and receiving 
system are provided. A 21-in television display fed by a 
coaxial cable in the Operations Room provides direct in- 
formation (the photograph shows the transmission of a 
weather briefing) and the ‘‘Mufax"’ is used to produce a 
detailed information folder which is carried in the aircraft. 
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Aspects of design 


This is the Sixteenth of a series of special features dealing with advanced problems in television 
and radio circuit design to be published by Siemens Edison Swan. The Ediswan Mazda 
Applications Laboratory will be pleased to deal with any questions arising from this or other 
articles, the Seventeenth of which will appear in the December 1959 issue. 


REQUIREMENTS 

The drive circuit for a modern line output stage serves to 
generate a waveform which determines the timing and duration 
of conduction of the output valve. The drive circuit can take 
many forms determined mainly by economic considerations. 
Foremost among these considerations is whether the circuit is 
to be synchronised directly by line synchronising pulses or to 
be controlled by a phase detector in a “ flywheel ” synchronising 
circuit. With direct synchronisation we have to consider ease 
of synchronising with readily available synch signals and the 
possibility of feeding back line frequency voltages to the frame scan 
stage via the synch source. If we decide on a flywheel circuit 
we have to be sure that it lends itself to frequency control by a 
slowly varying control voltage. High sensitivity of frequency 
to control voltage is not necessarily the thing to aim at because 
circuits with high sensitivity to control voltage usually show high 
sensitivity to unwanted interference such as hum and microphony. 
We should, rather, look for low sensitivity to valve ageing and 
supply voltage changes. 


The waveform supplied to the output stage must fulfil the 
following requirements: (1) the output valve must be cut off 
rapidly and must remain cut off for the duration of the flyback 
intewval, (2) because of the high voltage pulse on the anode of 
the line output pentode a much greater negative voltage is 
required for cut-off during flyback than during the rest of the 
trace. Accordingly line drive stages should be capable of driving 
the grid of the output valve to at least — 135 volts during the 
flyback interval. 


Circuits available 


The drive waveform is generated by first allowing a capacitor 
to charge exponentially through a high resistance from the H.T. 
line and then discharging it by a switching circuit on receipt of 
a line synchronising pulse. The switching circuit also determines 
the repetition frequency when synch pulses are absent. This 
circuit usually takes one of three forms: (1) a blocking oscillator, 

2) a multivibrator or (3) a discharge valve (usually a triode) 
in which oscillation is maintained by feedback from the line out- 
put transformer. Basic representative circuits are shown in 
Figures 1, 2 and 3 respectively. 


1. Blocking Oscillator 


In this circuit (Fig. 1) a conventional blocking oscillator circuit 
generates the output waveform by drawing its pulses of anode 
current from the output capacitor C,. Between discharge pulses 
the capacitor charges towards H.T. through R,. If we 
are to obtain a rapid cut-off of the line output valve the 
blocking oscillator must come to full conduction rapidly and hence 
the time of conduction must be fairly short. Typical conduction 
times for the blocking oscillator are from two to three micro- 
seconds which means that after this time the voltage on the output 
capacitor begins to rise again and may be quite high by the ume 
the voltage on the output valve anode has reached its peak. 
This explains why it is usually more difficult to ensure complete 
cut-off of the output valve with this circuit. 
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LINE DRIVE CIRCUITS 


2. Multivibrator 

A multivibrator, either anode coupled or cathode coupled can 
be designed so that one valve conducts for say 10% to 15% 
of the period and the other valve for 90% to 85%. The valve 
with the short conduction period can, accordingly, be used as 
the discharge valve for the capacitor C, on which the drive 
waveform is formed (see Fig. 2). Between conduction pulses 
the capacitor charges towards H.T. through the anode load 
resistor R, of the valve. The discharge valve is brought rapidly 
into conduction and conduction is maintained for a long period 
(10—15S). In this way we can achieve a fast cut-off of the 
output valve and also maintain the grid at the negative extreme 
of voltage for the whole flyback period. 


FIG. 2 


3. Feedback from Output Transformer 

In this circuit (Fig. 3) the positive pulse fed back from the 
a transformer during flyback drives the discharge triode 
V, hard into conduction ensuring rapid discharge of C, and pro- 
duces a flow of electrons into the grid capacitor C,. After the 
end of flyback this accumulated charge on C, holds V, cut off 
whilst the output capacitor C, charges towards H.T. through 
R,. The charge on C, gradually leaks away through R, until 
V, again conducts. The discharge currents are of longer dura- 
tion than in the blocking oscillator so that it is easier to maintain 
cut-off during flyback. In this respect the circuit is superior 
to the blocking oscillator but not so good as the multivibrator. 
It is often difficult to ensure self-starting with this circuit although 
it can be improved by including the feedback (shown dotted) 
from the screen grid of the output valve. There may also be large 
differences between synchronised and free running frequencies. 


Vur 
FIG. 3 


Voy 


Comparisons 

The blocking oscillator and anode coupled multivibrator 
both lend themselves to control by a phase discriminator but 
the cathode coupled multivibrator is rather more sensitive to 
hum and microphony and is therefore not so suitable. 


In directly synchronised circuits the blocking oscillator 
often causes difficulties because it ee yee a low impedance 
to the synch ‘source and there is a high inductive transient at 
its anode after firing. These difficulties are not so severe in the 
multivibrator. 

Suitable valves for line drive circuits are the Ediswan Mazda 
6/30L2 double triode or the triode portion of the 30FL1. 


SIEMENS EDISON SWAN LIMITED An A.£.1. Company 
Technical Service Department, 155 Charing Cross Rd., London, W.C.2. 
Telephone ; GERrard 8660. Telegrams: Sieswan, Westcent, London. 
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EDISWAN MAZDA 10F18 


The 10F18 is a variable mu H.F. Pentode, on a B9A base, 
intended for use in AM/FM a.c./d.c. receivers. 
Heater Current (amps) I, 
Heater Voltage (volts) : es, * 


MAXIMUM DESIGN CENTRE RATINGS 
Anode Dissipation (watts) » Pa(max) 
Screen Dissipation (watts) , g2(max) 
Anode Voltage (volts) A 
Screen Voltage (volts) 
Heater to Cathode Voltage (volts 

r.m.s.) o ee y-k(max)r.ms 

INTER-ELECTRODE CAPACITANCES (pF) 
Grid 1 to Anode (with external can 
Grid 1 to Anode (without external can) Cy,-a 0.0019 
Anode to Earth (without external can) Ca-z 4.3 
Grid 1 to Earth (without external can) Cg.-£ 5.0 

Inter-electrode capacitances measured in fully shielded socket. 

TYPICAL OPERATION 

Anode Voltage (volts) 

Screen Voltage (volts) 

Grid Bias Voltage (volts) 

Anode Current (mA 

Screen Current (mA) 

Mutual Conductance (mA/V u 

Bias to give Mutual Conductance 

100uA/V (volts) : 
Valve Anode Resistance 
(8v4/ 5ig)( <2) ; , ; 

Input Capacity Working (Hot) (pF 

Change in input capacity produced 

by biasing valve to cut off (pF 

Input Loss at 33 Mc/s with cathode 

pins strapped (kQ) 16 

Note: If only one cathode pin is required it is recommended that 

pin 3 be used. 


(ADVERTISEMENT) 


max) 


7 
Vg2(max) 


0.0017 


Cg: a 


ACin oa 


* Inter-electrode capacitance with holder capacitance balanced out. 
MAXIMUM DIMENSIONS (mm) 
Overall Length 56 
Seated Height 49 
Diameter 22.2 
Characteristic Curves of Average Ediswan Mazda Valve Type 
10F 18 
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Transistor A.F. Oscillator 


For Use as a Morse Practice Set or a Bridge Source 


By H. B. DENT 


Se a small and compact audio fre- 
quency oscillator for general-purpose use in place 
of a rather cumbersome external mains-driven 
atair, thoughts naturally turned to the use of a 
transistor. A search through the available literature 
revealed a surprising lack of practical details of 
oscillators of this kind, except for one forming part 
of a larger equipment,* and it appeared that the 
only course open was to make a few preliminary 
bench tests of likely circuits before deciding on the 
final layout. 

The first circuit tried is shown in Fig. 1 where an 
OC70 transistor is used with an orthodox feedback 
circuit using a triple-wound transformer. The ter- 
tiary winding was included to isolate the oscillator 
from external equipment and so minimize the effect 
of this equipment on the frequency of oscillation. 


- 


“den 
J 


i 
y, 


Ole 


= 


Fig. |. Transistor oscillator circuit using triple-wound 
transformer. 


It was required to find a suitable value for the 
resistor R, which determines the base-bias current 
of the transistor, as the few published circuits en- 
countered had shown very wide difference in values 
for this resistor, even when a similar battery voltage 
was employed. 

The battery lead was broken at the point x and a 
0-imA meter inserted. Fig. 2 shows the current 
taken by the transistor (oscillating) with different 
values of resistance at R. A pair of headphones 
connected across the output winding served for 
monitoring the audio signal. Unfortunately no 
means were available at the time of actually measur- 
inz the a.f. output as correlating its magnitude with 
the d.c. input to the transistor would have provided 
useful data. 

In view of the high value of resistance used for 
R in all cases it can be assumed that the bulk of the 


*©Transistor Transmitte ,” by L F. Shaw, Wireless Worl *, May 1958, 
p. 242 
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current measured by the meter is the collector 
current (I.). The information gained from the curve 
is interesting as with R of 100k{2 or less quite small 
minus tolerances in resistance can produce very 
large increases in co-lector current, so that with this 
type of osciLator the series resistor in the base circuit 
ought not to be less than 150k{2 with a nominal 
collector voltage of 4.5V. Preferably it should be 
nearer 220k‘), under which conditions the collector 
current is about 150"A. This oscillator would be 
quite satisfactory for many purposes, especially 
where only a relatively small a.f. output is required. 
These crude measurements served their purpose, 
however, by emphasizing the desirability of a more 
sure stabilization of the d.c. bias for the base and 
this led to a trial of the circuit shown in Fig. 3. 
The component values were arrived at largely by 
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Fig. 2. Collector current with different values of resistor R. 
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Fig. 3. Oscillator circuit with base current stabilized. 
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(2% 0-01) 


Fig. 4. Aconvenient form of construction for the transistor 
oscillator, Components can be identified from Fig. 3 


trial and error, although the working conditions 
were approximately determined from the maker’s 
data sheets for a current load not exceeding 0.5mA 
with a 4.5-V battery. This presupposed a base 
current of less than 10”A so that the potential 
divider R, and R, need not consume more than 
about 100A leaving about 400A for the collector 
current. With the base voltage set to be just slightly 
more negative than the emitter the nearest preferred 
20 tolerance resistors for R, and R, were 2.2k!?) 
and 33k!) respectively. R, was bypassed by a 0.1-pF 
capacitor and R., which is included as a further 
safeguard for d.c. stability, by a 25uF capacitor 
With the particular OC70 transistor employed the 
total current through R, was 115A and the collector 
current was 260A, making a total battery drain of 
375uA. The af. output was uncomfortably loud 
in high-resistance headphones and thus judged ade- 
quate for the purpose of energizing a CR bridge. 
No value has been marked for C, as this depends 
on the particular yse to which the oscillator is put 
For energizing a CR bridge, which is but one of 
several applications subsequently found for similar 
units, any capacitance from 0.1“F to 10«F or more 
can be used. When, however, the oscillator is used 
as a Morse practice set, and the key inserted in 
place of the on/off switch (Fig. 3), C, should not 
be larger than 0.1“F. If it is oscillation does not 
stop immediately the key is released after a dot or 
dash but is maintained by the charge on C,. If C, 
is only slightly too large it puts a “tail” on dots 
and dashes which upsets the relative spacing of the 
Morse characters and if speed is attempted dots and 
dashes merge and the signals become unintelligible. 
The small transformer was made specially for 
this oscillator and consists of a 0.4-in stack of No 
74N “E” and “I” “no-waste” stampings (Mag- 
netic and Electrical Alloys) but any similar sized 
core will do (143 x 2rs x 0.4in). Thin sheet Paxolin 
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was used for the end cheeks of the bobbin glued 
Durofix) to a core tunnel made from thin cardboard 
covered with several turns of gummed paper. 
It was made on a wooden mandrel a shade larger, 
as regards width, than the tongue of the “E” 
stamping. 

The base winding A was put on first and consists 
of 50 turns of No. 38 s.w.g. enamelled copper wire. 
Winding B, with 1,000 turns of the same wire, 
followed and finally winding C with 200 turns. The 
black dots adjacent to one end of A and B windings 

Fig. 3) indicate the beginning (or inner) of each, 
all windings being in the same direction. No marking 
is required for winding C as its phasing with the 
other windings is not important, but correct phasing 
is essential for A and B or the circuit will not oscil- 
late 

With windings and components as specified the 
frequency of oscillation is about 1,000c/s, but any 
frequency within reasonable bounds can be gener- 
ated by using a suitable value of capacitance for 
Cc 

rhe oscillator in its final form is shown in Fig. 4, 
which should be self-explanatory. The annotation 
enables the various components to be identified by 
reference to Fig. 3. With perhaps the exception of 
C, the capacitors are physically much larger than 
they need be as 150-volt working type was used 
whereas 6- or 12-volt types would be adequate. All 
resistors can be |W or smaller. 


MOON REFLECTION TESTS 


THE transmitter used at Jodrell Bank for the successful 
communication tests during last May with the Air Force 
Research Centre at Massachusetts via reflections from the 
moon was designed and built by Pye Telecommunica 
tions, Ltd., Cam- 
bridge. It has an 
output of IkW 
at 201Mc/s and 
is frequency- 
modulated with 
peak deviations 
variable from 2} 
to 15 kc/s. The 
250-ft aerial has a 
gain of 40 dB and 
a beam width of 
1}° at 200Mc/s 
(angle subtended 
by the moon is 
gg" 

The receiver 
used for monitor- 
ing at Jodrell 
Bank had a noise 
factor of 6 dB and 
bandwidths of 
:* I~ 3 @ 
10kc/s. Measured 
signals at the in- 
put varied bet- 
ween 0.2 and 
1.5 V which is in 
good agreement 
with 0.7 V 
derived from a 
calculated path 
loss of 250 dB. 


Part of the Pye f.m 
at Jodrell Bank. 


transmitter used 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


” 
“Audion 


IN “Free Grid’s” article of September he makes a 
reference to de Forest's “ Audion” and the derivation 
of the word 

de Forest first used the word for his original two- 
electrode valve, a device not very dissimilar to the Flem- 
ing V ilve 

I was present in New York at de Forest’s lecture on 
his two-electrode Audion at the American Institute of 
Electrical Engineers meeting in 1906 and I remember 
very distinctly the criticism made after the lecture by 
the famous loading coil inventor Dr, Pupin. Pupin con- 
centrated entirely on the word, objecting to it strongly 
as a mixture of Latin and Greek—in fact he said it was 
a bastard—as he used the word with some emphasis it 
aused much laughter. 

H. J 


London, E.C.1 ROUND. 


FREE GRID,” in your September issue, wonders 
about the derivation of the term “ Audion.” 

Over 40 years ago, I read an article in Mr. Hugo 
Gernsback’s journal Electrical Experimenter written by 
Dr. Lee de Forest, in which the doctor wrote, as far as 
I can remember: 


“ My laboratory assistant, Mr. Harvey L. Gainer, 
suggested the beautiful and not inappropriate name 
“ Audion,” derived from the Latin “ audio” (I hear) 
and “ion,” the latter being the carriers of the electric 
current in a vacuum.” 


Unfortunately, I cannot at the moment find my copy 
of the magazine, to make the quotation strictly verbatim, 
but believe “ Free Grid” can rest assured that this was 
the origin of the name 

Electronic communications had not then advanced to 
the point where it was necessary to make distinctions, 
such as audio, if., rf., v.hf., etc., to indicate different 
ranges of frequencies 

Windsor, Ont., Canada H. S. GOWAN. 

Canadian Pacific Communications. 


Long-distance V.H.F. Reception 


IN the September issue your correspondent J. E. Le B. 
Terry invited opinions on the subject of long-distance 
v.hf. reception 

Here in Aylesbury, which is situated about 65 km 
North West of London, Italian f.m. broadcasts are gener- 
ally received between the months of May and Septem- 
ber. This year they were heard on June 14th, 20th, 25th 
and 26th and again on July 22nd. Reception was parti- 
cularly good on June 14th with Italian stations heard 
here from 0930 unul 1358 G.M.T. At least 26 
were being received at 1240 G.M.T. between 88 and 
98 Mc/s 

Italian stations on Band II have been received as carly 
as 0715 and as late as 2220 G.M.T. The best periods 
of reception being the mid-morning or afternoon. 

I entirely agree with Mr. Terry that the behaviour 
of these signals is totally different to that associated with 
tropospheric propagation. 

My own observations have shown that after remaining 
steady for a short period, signals will go into a sudden 
deep fade, returning almost immediately to their original 
strength 

In view of the distance involved, I find it hard to believe 
that the right type of weather conditions could maintain 
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tropospheric reception over such an area. Long-distance 
tropospheric reception rarely exceeds 900 km; 500 to 
600 km being more usually observed by the writer. It 
would seem therefore that the reception of signals at 
considerably greater distances than the above can only 
be via the ionosphere. 

It is interesting to note that long-distance reception in 
Band II occurs at the time of the year when sporadic-E 
is known to propagate television signals over similar 
distances in Band I. The theory that sporadic-E cannot 
reflect signals higher in frequency than about 60 Mc/s 
may therefore prove incorrect, especially in view of the 
fact that amateur radio operators in this country have 
made contact this year with Italian amateurs on the two- 
metre band (144-146 Mc/s). 

I trust that these notes may interest your correspon- 
dent and other readers and in concluding I would like 
to thank the various European broadcasting organizations 
who have verified my reception reports of their f.m 
stanions 


Aylesbury, Bucks A. H. UDEN 


Finnagle’s Law ? 


WITH reference to the availability of Test Card “C” 
“ Diallist,” Sept. issue), it may not be generally known 
that this problem may be resolved mathematically as 
follows: 


If the number of receivers to be set up is N, then— 
N’* + cf 
where: d is the average distance in miles between sets 
t is the total time available in hours. 
tf is the Traffic Frustration Factor. 


c is the Coefficient of Asynchronization (this is 
an expression relating to the frequency with 
which the B.B.C. will transmit the Test Card 
whilst the L.T.A. is not so transmitting (or 
vice versa), 

cf is the card recurrence frequency. 


a is the accuracy in 
engineer's watch. 


loss or gain, of the service 


N.B.—Serious students of this and similar aspects of 
servicing, are referred to the standard work on the 
subject, “ Alsoarbeitsitzundweytz—Eine Teleteufelhand- 
lungsphilosophie ” (Ewigkeit u. Ewigkeit, Harnburg, Rm 
65). This should be read in the original—some of the 
subtler nuances being virtually untranslatable. 

Canterbury. K. DICE 


I WOULD like to add, if I may, to Mr. J. Darr’s 
delightful article on Finnagle’s Law. The LP. of LO. 
(Innate Perversity of Inanimate Objects) is immortal- 
ized in a little verse which I heard a long time ago. The 
authorship escapes me, but the lines run thus: 
I never had a piece of toast 
Particularly long and wide, 
But fell upon the sanded floor, 
And always on the buttered side. 
By the way, in our laboratory, the Fiddle Factor is 
never referred to as such; we always give it the more 
exalted title of “ Cook's Constant.” 


Chelmsford. W. R. MASEFIELD. 
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a valve pulse generator, using a tele- 
vision line-output valve working into 
a step-up transformer. This genera- 
tor (a multivibrator) can either be 
repetitively gated to give bursts of 
pulses, or varied in p.r.f. by a saw- 
tooth sweep waveform from a Miller 
transitron circuit. The gate circuit 
can be locked either to an exte:nal 
44 $0-c/s signal or to the supply mains 

n either phase), and a phantas:ron 
delay circu.t allows the timing of the 
gate pulse to be adjusted so that the 
burst of interference pulses can be 
located anywhere in the television 


frame period including the frame 
some problems which are not met in nc pulses. Duration of the in-er- 


" ’ , ! . > Pe vere ° - =) 
designing valve receivers— he major ference-pulse burst can also be con- 
difficulty being that the transistor t The p.rf. of the interfer- 
cannot effectively reduce the signal ulses is made variable (between 
below a certain limut. ind 170c/s) to simulate 
Transactions on Broad ast a he effects of gear changes in a motor- 
vision Receivers for January, , , ir, w f course, are accom- 
F. J. Ban» ¢ and R L. Miller discuss Dp y changes of engine r.p.m 
two methods of applying a.g.c. to and ignition-spark frequency. 
transistor i.f. ampufiers and they des- 
cribe a new method invented by J. A _ Silicon Solar “ Batteries” of high 
Worcester. The simp‘est and most \ ficiency are now available to pro- 
common arranzement is to feed back i 


€ 4 c } vide the same power output, watt for 
the d.c. developed at the detect 7 av, watt, as dry-cell and mercury-cell 
the base of the first i.f. amplific ; batteries. Supplied by the Inter- 
which is connected in the earthed- national Rectifier Co, (Great Britain 


Transistor A.G.C. Circuits present 


emitter mode. An improvement to the units are intended for powering 
this circuit is the addition of an transistorized equipment during day- 
“overload diode,” as shown imme- light operation and for charging stor- 
diately below. This gives some mea- age batteries for continuous day and 
sure of delay, as the voltage drop T night operation. Each silicon solar 
battery contains five series-connected 
lcm xX2cm solar cells, encapsulated 
in an epoxy resin to provide a strong, 
weatherproof housing. The output 
d.c., with the a.g.c. applied to th voltage is 1.75 volts at a temperature 
base. This causes the if. input im- of 30°C and 1.5 volts at 65°C (typical 
pedance (input to the emitter) to vary ODe*ating temperature in direct sun- 
widely with the a.g.c. action: thus, light). Direct replacement may be 
on a stronz signal, the input imped- ueved by substituting one solar 
ance of the i.f tra sistor is increased ll unit for each 1.5-volt dry-cell 
as its gan is reduced. The increase battery, and adding as many in 
in input impsdan-e disturbs seriously irallel as m2y be required to sunvly 
the matchinz of the if. amplifier to the necessary load current. Each 
the previous stage (usually the mixer unit will supply a load current of 
to which it is matched for maximum 

signa!-power transfer at maximum 

sens.tiv.ty, so reducing the signal 

transfer and givin: the effect of a.g.c 

applied to two stazes. Alloy-junction 

transistors are more suitable for this 

ircuit than rate-grown types, as alloy- 

junction transistors exhibit a greater 
change of input impedance for a given 

change im em.tter current. 


across the if. amplifier collector 
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Real'stic Interference Generator 
has been developed by Mullard Re- 
resistor holds the diode cut-off until search Laboratories as an instrumert 
a certain signal level is reached. for testing the performance of tele- 
When the voltage drop is reduced by vision sets in unfavourable receotion 
the action of the simple a.g.c.on the conditions. Realism of ignition inter- 
if. amplifier the diode conducts, ference is achieved by gererat ng 
shunting the mixer o.p.; but ths parks with a moetor-car sparking 
point depends on the d.:. amoiification plug, while the mains-borne type of 
of the transistor, so an individual ad- interference is provided by an electric 
justment of the collector resistor has shaver mctor. Interference s.gnr-ls 
to be made for the best performance. are picked up by a coil from the approximately 3SmA in direct sun- 
The new method does away with the sparking plug and by a resistor from light. Im applications calling for the 
need for an overload diode n- the motor and fed to 75-2 coaxial charging of storage batteries, the 
dividual adjustment by reconnect: Output sockets via separate attenua-  solar-cell units can be used in con- 
the if. amplifier as an earthed-base tors and matching networks. The junction with sealed nickel-cadmium 
stage to if. and earthed-emitter sparking plug voltage is generated by accumulators. 
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Train at home in your spare time 


RADIO &TV SERVICING 


this new, easy, practical way! 


YOUR OWN... BUSINESS... 
CAREER... Oh 
seggg ete h ING HOBEY 


Electronics is rapidly becoming a great new 
industry with far reaching applications into 
every field of modern activity. 

You can learn all the essentials of this new 
science at home in your spare time and turn 
your knowledge to good purpose! 

Now is your chance to set up your own 
business and be your own boss! 


RADIOSTRUCTOR EQUIPMENT 
COURSES MAKE LEARNING 
SO SIMPLE 


You learn by building actual equipment with 
the big kits of components and parts which we 
send you. You advance by simple steps using 
high quality equipment and performing a whole 
series of interesting and instructive experi- 
ments—there are no complicated mathematics! 
Instruction manuals and our teaching staff 
employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner; in fact, you really have fun whilst 
learning! 

And you end by possessing a first-rate piece of 
home equipment with the full knowledge of how 
it operates, and how to maintain it afterwards. 
In fact, for those wanting help with their radio 
career training, to set up their own full or part- 
time servicing business, or the hobbyist, this 
new and instructional system is exactly what 
is needed and it can be provided at very moderate 
cost with payments available. Post the coupon 
now, for full details. There is no obligation of 
any kind. 


e No Mathematics e Easy Terms 


Available e All Test Equipment Supplied 
To RADIOSTRUCTOR, (Dept. G66) 
46 MARKET PLACE, READING, BERKS. 


e Personal Tuition ¢ Finest Equipment 


ADIOSTRUGTOR 


BRITAIN’S LEADING RADIO TRAINING ORGANISATION 


Picese send Brochure 
without obligotion to: 
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cia SEMICONDUCTOR NEWS 


NEW AUDIO OUTPUT TRANSISTORS 


These new Ediswan Mazda transistors will be of special interest to designers and engineers 
concerned with audio output circuits of portable radios, amplifiers, and similar equipment. They 
offer low thermal resistance and high and level d.c.8. Full particulars of Ediswan Mazda Semi- 
conductors will be sent gladly on request. If you wish to keep up to date with the latest develop- 


ments in this field, please ask us to add your name to our semiconductor mailing list 
’ - Qe 
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GERMANIUM PNP JUNCTION TYPE XC 121 GERMANIUM PNP JUNCTION TYPE XC 131 


Maximum Peak or Mear (Matched pair of XC121’s complete with heat sink for 
Voltage (Common Emitter Circuit : B Push-Pull Output Stage) 

Maximum Peak or Mear t 
Voltage (Common Base 

Maximum Peak Collector 
with Base driven to cut of 


Maximum Peak or Mean Collector/Emitter 

Voltage (Common Emitter Circuit) (volts) 
Maximum Peak or Mean Collector/Base 

Voltage (Common Base Circuit) (volts) 
Circuit) or with Ri Maximum Peak Collector/Emitter Voltage 
Maximum Peak or Mean En with Base driven to cut-off (Common 
Minimum d.c. 6 at | 200n 1 Emitter Circuit) or with Re. <500 2 (volts) 
Minimum d.c. g at J S0mA. \ 1 Maximum Peak or Mean Emitter/Base Voltage (volts) 
Maximum Junction Temperature (CO) Minimum d.c. 6 at I 200mA, V.=—lIv 
Therma! Resistance in Free Air (°C/mW) 0.2 Minimum d.c. 8 at I, 50 mA, V.=—Ilv 
Maximum Junction Temperature CO) 
Thermal Resistance with Heat Sink when 

clamped to aluminium plate of 12 sq. in 

minimum area (°C/mW) 0.1 


EDISWANSEMICONODUCTORS 


SIEMENS EDISON SWAN LIMITED An 4.E£./. Company. VALVE CRT & SEMICONDUCTOR DIVISION 
MAZDA ISS CHARING CROSS ROAD, LONDON _W.C.2 Tel: GERrard 8660 ‘Grams: Sieswan, Westcent. London 
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Simplified Transformer Testing 


By Jj. SKINNER* 


r 


»| 
| HE testing method described in this article was 
developed to meet the requirement of rapid, accurate 
testing of large quantities of small power and audio 
transformers. 

In Fig. 1 the arrows represent the relative instan- 
taneous direction of the terminal voltages of each 
transformer winding. It is obvious that the series 
connection of the two secondary windings will pro- 
duce either the sum or difference of the two voltages, 
depending on the phase of connection. Thus if the 
number of turns on each secondary are supposedly 
identical, then zero voltage will appear at the ter- 
minals if the windings are connected anti-phase. If 
a voltage does appear, then the cause is due either to 
the windings not being identical, or to a non-sinu- 
soidal waveform. 

Waveform distortion readings may be eliminated 
by the use of a non-saturating flux density. Values 
found to be suitable are (1) 8-9 kilogauss (kg) for 
silicon iron, (1) 13-14kg grain oriented material, (i:) 
15-l6kg for C-Cores. Any measurable reading 
should now be due entirely to turns differences, the 
magnitude of error being generally in proportion to 
the voltage developed. 

Fig. 2 shows an alternative and more versatile 
arrangement. Transformer A is a perfect specimen 
and is retained as a standard, while B represents the 
unit to be tested, both units, of course, are expected 
to be identical. We are, of course, not limited to a 
single secondary winding. In fact, any number of 
windings and taps may be tested. 

Returning once again to the zero voltage obtained 
from balanced windings, there is a possibility that 
one winding is open circuited, or that there is no 
supply voltage. In fact, the test is a negative one. 
In addition, a faulty winding will certainly produce 
a voltage, but the same voltage will be produced by 
either a negative, or a positive, turns error. Fortu- 
nately, all doubts can be easily dispelled by a simple 
modification. It is apparent that an “ out of balance” 
voltage will be the result of a turns error in either 
the secondary winding, or in the primary winding. 


d Electronics, Ltd 


* Radfor 


Defects Revealed by Connecting 


Output Windings in Anti-phase 


with Standard Component. 


Furthermore, if we deliberately introduce a tem- 
porary error in the primary side of our standard unit, 
then “out of balance” voltages should appear at all 
test points. The voltage actually appearing at each 
point is predictable, and errors in turns ratio will be 
indicated by either an increased or by a decreased 
reading, thus indicating polarity of error. 

It should be observed here that the indication of 
an error depends upon the turns ratio of the unit, 
and is therefore quite independent of variations in 
supply voltage. The magnitude of voltage readings 


———} 


PRiMaRY 8B 


Fig. 2 Basis of testing procedure described in the text. 
Transformer A is a standard, transformer B the one under test. 


are, however, subject to variations in proportion to 
the mains fluctuation. 

The final form of our test set is as shown in Fig. 3. 
The deliberate error in standard unit A is effected by 
means of the tapped auto-transformer C. A switch 
is used to select either the under-voltage, which can 
be described as “Test Volts,” or the ratio balance 
test voltage, which is described as “ Test turns.” 

Finally a word of warning. If the unit “B” is 
accidentally connected “in phase” with the appro- 
priate winding of “standard A,” then the voltage 
applied to the indicator will be double that of each 


Fig. 3 Final arrangement of the test set-up as 
described in the text. 


OUTPUT A 


Fig. | Relative instantaneous 
voltoges in a transformer is 


; | 


INDICATOR 
ouTPuT B 


_ 


shown by arrows. 
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secondary. If the indicator is a moving-coil meter, 
adjusted to give a measurable reading of even 10% 
VA error, then a 200% VA over.oad will cause con- 
siderable damage. Alternative instruments, such as 
a valve-voltmeter, could, of course, be utilized, or a 
limiting device may be used. 

Accuracies of the order of +0.5 have been 
achieved by this method of testing, as many as seven 
test indications being made in one operation. Several 


sets have actually been constructed by the author, 
and are still in use. They have been proved to be 
sensitive, accurate and extremely simple to use, even 
by unskilled operatives. 

Acknowledgment.—The author expresses his 
appreciation of the faci-ities afforded for the develop- 
ment of this method by A. H. Radford, of Radford 
Electronics, Ltd., and for his assistance in producing 
this article. 


Elements of Electronic Circuits 


7.—AMPLIFYING DIFFERENCE VOLTAGES 


By J. M. PETERS, B.Sc. 


* cathode-coupled paraphase amplifier is 
Sometimes known as a “cathode inversion cir- 
cuit” or, more commonly, as a “long-tailed pair.” 
Although it can perform a variety of réles its main 
function is to accept and amplify the difference 
between the voltages appearing at the two grids, 
and to present them at the anodes as a balanced 
push-pull voltage. 

The basic circuit is shown in Fig. 1. Two similar 

: valves, with equal 
| loads, R,, and simi- 
n 2 . lar mutual conduct- 
is $ ances, have a com- 
mon cathode resistor 
Ry. For the correct 
functioning of the 
circuit it is necessary 
for the cathode cur- 
rent (i.e., the total 
valve currents) to be 
as nearly constant as 
possible and _ inde- 
pendent of any 
changes caused by 
varying inputs to the 
grids. To achieve 
this, one end of Ry 
is taken to a large 
egative voltage and 
the value of Rx is adjusted to give the required 
current sufficient for C!ass A bias in the absence of 
signal. A constant-current valve (pentode) can be 
used instead and is preferable. The constant current 
in Ry, divides equally between V, and V.; therefore if 
the anode current in V, is caused to rise, the current 
in V, must fall by a corresponding amount. 

A symmetrical voltage applied to both grids will 
produce no effect in the anode circuits. Now sup- 
pose an asymmetrical voltage is applied to the grids, 
+v to V, and —v to V;: 


I,, will increase to I,, + gav 
I,, will decrease to I,,—gmv 


Fig. | 


(Note that the total current remains constant.) The 
result of this is that the difference voltage is ampli- 
fied and appears as a ba’anced push-pull signal at 
the anodes. The voltage between the anodes is ex- 
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pressed by the relationship g,,R. multiplied by the 
difference voltage at the grids. 

Now suppose the voltage on V, grid is fixed while 
the voltage on V, grid is permitted to increase. 
Ultimately all the available current will flow in V,, 
and V, will become cut-off. The cathode voltage 
will continue to increase and follow the voltage on 
the grid of V,, in other words the cathode voltage 
will always tend to follow the more positive grid. 

An important application of the cathode-coupled 
paraphase amplifier is to computer circuits, as a 
means of obtaining sum and difference voltages. 
Suppose we apply positive-going pulses to the grids 
of V, and V.. The difference in voltage appearing 
at the anodes is proportional to the difference 
between the input voltages. The voltage appearing 
at the cathode is proportional to the sum of the 
input voltages. Two trains of voltage pulses 
occurring at different intervals and applied to the 
two grids of the amplifier will therefore result in 
the production at the cathode, and between the 
anodes, of wave- 
forms proportional 
to the sum and diff- 
erence of the input 
trains. 

Before passing on, 
next month, to some- 
what different sub- 
jects, it is perhaps 
appropriate at this 
point to mention an- 
other useful type of 
two-valve circuit— 
the cascade ampli- 
fier. On account of 
the very high ampli- 
fication which can 
be obtained with the 
minimum of positive 
Miller feedback from 
output to input, the 
cascade method of 
connecting two tri- 
Odes, as shown in 
Fig. 2, is quite often 
adopted as an alter- 


+HT 


OUTPUT 


Fig. va 
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native to the use of pentodes in wideband amplifiers. 

By connecting two triodes having similar mutual 
conductances in cascade, it is possible to obtain an 
effective anode impedance of value approaching that 
of a pentode, thereby permitting the use of large 
anode loads. If the two triodes have individual 
slopes=gm, amplification factors=s“ and anode im- 
pedances =R,, then when connected in this manner 
the composite circuit behaves as if it were a single 
valve of slope gm, anode impedance »R, and ampli- 
fication factor=,’. 

It is theoretically possible to connect more than 
two valves in cascade, thereby obtaining very high 
amplification factors—the index by which » is raised 
depending on the number of valves connected in 
this way. 

If the circuit in Fig. 2 is examined it will be noted 
that the grid of V, is held at a fixed positive poten- 


tial. The input signal is applied to the grid of V, 
and appears at the anode of V, in opposite phase 
but not amplified. The reason for this lies in the 
fact that the impedance presented to V, by V, is 
low. The anode load of V, is actually the cathode 
impedance of V, which approximates to 1/gm.. As 
this is a smal] load for V, the approximat:on g»,R, 
can be assumed as representing the gain of stage 
V,. Substituting 1/gm, for R,. we have that the 
gain of stage V,=gm, x 1/gm,, but as V, and V, are 
arranged to have identical slopes, i.¢., 8m; =Qm2, there- 
fore the gain of stage V,=gn, x1/gm,=1. The stage 
V, does not amplify 

The inverted input signal appears at the anode of 
V, and hence at the cathode of V,. As the grid 
voltage of V, is held at a constant value, the V, 
cathode voltage variations appear at the anode of 
V, reversed in phase but amplified. 


AMMONIA-MASER PROGRESS 


SEALED-OFF OSCILLATOR 


THE development of a small, robust and lightweight 
frequency standard with a stability of better than 1 
part in 10° is a thing many people dream of for use 
in navigation and communications. At present two 
devices—the ammonia maser and the caesium clock 
—offer th: required stability, but until recently both 
have been regarded as research-laboratory items, 
rather than pieces of apparatus that could, for in- 
stance, be used in an aeroplane or at a u.h.f. com- 
munications link. 

Ammonia masers have bes:n demonstrated pub- 
licly*; but, although the size of the maser itself has 
been acceptable, it has been continuously pumped; 
the vacuum pumps and other ancillary avpara‘us 
bringing the otal bulk up to that of a small wardrobe. 
However, work in progress at Glass Developments, 
Ltd., indicates that a sea‘ed-off maser and its control 
and supply equipment will be possible within a 
volume of about 1 cu. ft., the maser itself being about 
12-in lonz and 3-in d‘ameter. Several improve- 
ments in internal design have made this possible— 
for instance, the shortening to a few inches long of 
the “tunnel” in which electrostatic separation of the 
active from the inactive molecules is carried out. The 
basic principle of overation of the sealed-off maser is 
that a charge of ammonia gas is placed in the device 
and frozen in a reservoir behind the collimator, which 
consists of an array of parallel tubes. As the gas 
evaDorates it passes through the col'imator to form a 
molecular beam which enters the electrostatic sepa- 
rator in the normal manner of the ammonia masetf. 
The unwanted “inactive” molecules are condensed 
on the liquid-nitrogen-coo'ed sides of the maser 
envelope. After about 100 hours of overation the 
stored ammon‘a is exhausted; then the maser is 
simoly inverted in the nitrogen bath. The reservoir 
behind the collimator is now the coldest part of the 

* See Wireless World. Vol 68. p 126 (Match 


+“ Masers” bv “ Cathode Ray,” 
p. 197 (April, 1959) 


1959) 
Wireless World, Vol. 65, 
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UNDER DEVELOPMENT 


maser and, as the gas evaporates from the sides of the 
vessel it passes back into the reservoir and is frozen 
there. This re-circulation of the ammonia can be 
carried out any desired number of times and takes 
about one hour to complete. 

Due to the re-circulation process, it may be pos- 
sible to use ammonia compounded with the relatively 
expensive nitrogen isotope N'* instead of the more 
common N''. Swiss work indicates that this will 
increase the stability of the maser output because the 
frequency spectrum exhibited by N'* ammonia is 
much narrower than that of the N'' variety, thus 
reducing the frequency-pulling effect that can be 
exerted by the cavity. 

The high-voltage supply for the separator and the 
cavity-temperature control equipment will use tran- 
sistors, and these items, together with a frequency 
divider to give outputs at integral frequencies such 
as 30Mc/s, 10Mc/s, 1Mc/s and 100kc/s locked to 
the maser, make up the rest of the equipment. 


“Wireless World” Diary 


TECHNICAL and general information of the kind so 
often needed oy radio men but seldom readily available 
will be found in tab'oid form in the 80-page reference 
section of the 1950 Wireless World Diary. Some idea 
of the diversity of information it includes will be 
gathered frem this selection from the contents: aerial 
dimensions and aerial sharing circuits, licensing regula- 
tions, addresses of radio organizations in this country 
and abroad. world television standards, radar frequenc 
bands, component coding, U.K. television and vh_. 
sound broadcast:ng stations and tabulated base connec- 
tions for ove: 70 current receiving valves. 

The Diary costs 6s 34 (leather) or 4s 6d (Rexine), 
includ:ng P.T. Overseas prices, including postage, are, 
respectively, 5s 8d and 4s 2d. 


Sil 


Reception of Space Diversity 


OBSERVATIONS OVER 


| 7 British Broadcasting Corporation recently 
provided a series of transmissions to test the effec- 
tiveness of transmitter space-diversity on reception 
at distant points. Both very widely-spaced and 
relatively closely-spaced transmitters were used in 
the tests. The trans:nissions were at a frequency 
of 9,510kc/s, directed towards the east coast of the 
United States. Transmitting conditions were 
switched at intervals of approximately fifteen minutes 
during the testing period each day. 

Observations of the received signals were made at 

the National Bureau of Standards Laboratories in 
Boulder, Colorado, from November 3, 1958 to 
November 14, 1958. The recordings obtained 
during these observations have been analyzed for 
fading characteristics and intelligibility, and the 
results of the analysis are given in this article. 
Test Procedures, B.B.C. Transmissions.—The 
transmitters were located at Daventry and Woofferton 
in England. Two transmitters at Daventry were 
used for close-spaced diversity tests and one at 
Daventry and one at Woofferton for the wide-spaced 
diversity tests. Centre-to-centre spacing of the two 
antennae systems at Daventry was 1,540ft with 
one antenna SSW of the other. The wide-spaced 
diversity transmitting systems were separated by 
approximately 65 miles in an east-west direction and 
all antenna arrays were directed on a bearing of 
294°. The schedule of transmissions during the test 
period each day was as follows: — 

2345 to 0015 G.M.T.—Daventry transmitter A 
0015 to 0030 G.M.T.—Daventry transmitters A 
and B 

0030 to 0045 G.M.T.—Daventry transmitter A 
0045 to 0100 G.M.T.—Daventry transmitter A and 
Woofferton transmitter C 


The transmitter carrier frequencies were all phase 
locked to each other. 

N.B.S. Receiving Arrangements—A horizontal 
half-wave receiving antenna, elevated one-half wave- 
length above the ground, was used for the observa- 
tions at Boulder. The audio output of a Type 
SP600 receiver was fed to a magnetic tape recorder; 
this receiver had an intermediate frequency band- 
width of 8,000c/s. A second SP600 receiver, with 
an intermediate bandwidth of 800c/s, was used for 
carrier-envelope recordings. The a.g.c. voltage of 
this receiver was used to operate a strip-chart re- 
corder. Receiver linearity and recorder-circuit time 
constant are such that voice modulation did not 
noticeably affect these recordings. The receiving 
system for the strip-chart recorder was calibrated 
on the basis of available received power in a matched 
load at the antenna terminals. 


Results of Observations.—Rapid flutter fading, at 
about 5 to 10c/s, occurred on six of the twelve days 
that observations were made. A section of the great- 
circle path from England to Boulder is near the zone 
of maximum auroral activity, and flutter fading is 
characteristic of high-frequency ionospheric-pro- 


512 


LONG-DISTANCE PATH TO EVALUATE 


P.#100 ¢ =x? cuMULATIVE DISTRIBUTION OF ENVELOPE 
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Transmitters 


THE USEFULNESS OF THE SYSTEM 


pagated signals passing through auroral disturbed 
regions. Critical analysis of the received signals was 
carried out only for days when the flutter fading 
did not occur, 

The variations in the received envelope amplitude 
for a signal propagated by the ionosphere are ex- 
pected to have a Rayleigh distribution in time’. The 
fading signal may then be represented by the 
formula : — 

P — 100 exp( — x”) 
where P is the percent probability that the signal 
voltage will exceed the value x. This expression is 
plotted as the curve labelled P, in Fig. 1. The 
curve labelled P, is a plot of the expression : — 
P, = 100(1 — [1 —exp( — x”)}’) 

This is the percent probability that one of two un- 
correlated Rayleigh fading signals will be greater 
than x. If a system is operating as a two-order 
diversity system, the amplitude distribution of the 
received signal envelope would be expected to 
approach that of curve P.,. 

The amplitude distributions of the _ received 
signals are plotted in Figs. 2 and 3 for all con- 
ditions of the test transmissions on November 5, 
6, 7 and 12. The plotted points were obtained by 
sampling the strip-chart recordings at one-second 
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By j. W. KOCH* 


intervals. It is to be noted that the received signals 
are very nearly Rayleigh distributed during all 
periods. This indicates that the depth of fades did 


not change appreciably for any condition of 
transmission. 


Variation of Median Signal Levels.—The variation 
of received median signal levels from one trans- 
mission condition to the next is given in Fig. 4. It 
is noted that in most instances the level is 5 to 6dB 
higher with two transmitters than with one. It is 
not known at the time of writing whether or not 
all transmitter powers and antenna systems were 
the samet. If they were, there is an apparent 
directive gain towards Boulder with two trans- 
mitters operating; otherwise a 3dB increase in signal 
level would be expected. 


Fading Rates.—The observed fading rates (positive 
median crossings) are given in the following table. 


TABLE 


Average Fading Rates Observed on B.B.C. 
Transmissions at 9,510 kc s 


Nov. 
Observation 5, 
period-G.M.T. 1958 


; cs 
0.943 
0.806 
0.905 
0.714 


0010-0015 
0015-0020 
0030-0035 
0045-0050 


MOVEMBER Sth 1958 


MEDIAN SIGNAL LEVEL (dBW) 
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0045- CO10- O01S- 0050- 
0020 60055 
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Fig. 4. Median signal level variations. 


* Boulder Laboratories, National Bureau of Standards, U.S.A 
+ From information obtained antenna gains were aimost identical 
at 20dB with reference to a dipole in free space. ~“ran«mitter 
we ve were not same, » some being W others 
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There is no significant difference in fading rate fer 
any transmission condition. 
Recordings.— Lape recordings of the received audio 
signals were reproduced for several observers. 
After comparative listening tests most observers 
indicated a preference for the transmissions when 
two transmitters were operating simultaneous!y. 
The difference in intelligibility and quality was not 
great, and it is believed the small improvement 
noted was due to the higher average signal level 
rather than to any significant difference in fading 
characteristics. 

The rapid flutter fading observed for all trans- 
mission periods on some of the days caused a sharp 


decline in intelligibility, and there was no real differ- 
ence between any of the transmission conditions. 
Conclusions.—There is apparently no advantage to 
transmitter space diversity for transmission over long 
distances via the ionosphere. The signals from the 
two transmitters combine in such a manner that 
the resultant field at the receiver is Rayleigh dis- 
tributed; hence there is no realizable diversity gain. 
The fading rate was not significantly changed for 
any method of transmission. 


REFERENCE 


“Tonospheric Radio Propagation,” National Bureau 
of Standards Circular 462, p. 108, June, 1948. 


Stereophony in the Open Air 


A SUCCESSFUL sound-reproducing 
system was installed by Telefunken 
at the Federal Horticultural Show 
held this year in Dortmund. 

In view of the limited knowledge 
available of open-air stereophony, 
tests were first made on a building 
site in Hannover and the results ob- 
tained from these series of trials 
were used as the basis for the design 
of the Dortmund installation 

A power of 300 watts is provided 
for each stereophonic channel, Sound 
columns, which comprise a total of 


over an area 


1. General view of the open air stage at 
Dortmund. In the right foreground a 
technician with microphone and tran- 
sistor amplifier is giving instructions 
for quality control and balance. 2. Plan 
of the Telefunken open-air stereo 
installation at Dortmund. 3. Pair of 
column loudspeakers mounted on the 
sides cf the stage. 4. Separately 
mounted column loudspeaker at one 
end of the /00-metre stereo base line 
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48 units are used as loudspeakers. 
These sound columns are distributed 
over a base of 100 metres and per- 
mit stereophonic sound reproduction 
with 


6,000 persons. The installation can 
be used either for sound reinforce- 
ment of the live orchestra on the 
stage or for reproduction of stereo 
records. 


space for about 
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MISSING SIGNPOSTS 


By ‘CATHODE RAY’ 


IT DOESN’T ALWAYS DO TO ASSUME EVERYONE KNOWS THE WAY 


- June, while holding a joint post-mortem with 
my daughter on her A-level physics and maths 
papers, I found myself at one with her in disappro- 
val, though not always for the same reason. If I had had 
to sit the exams (which, thank goodness, I hadn’t) I'd 
have quite often wanted to ask the tight-lipped in- 
vigilator what one was supposed to assume. To me, 
some of the questions were by no means unambig- 
uously put. The actual candidate, having for 
months past been practising on an endless succession 
of similar (though, she assured me, much easier) ques- 
tions, was less worried by that particular aspect. It 
seems the assumptions were pretty well established 
according to some unwritten rules of exam papers. 

Being rather slow on the uptake myself, perhaps I 
am excessively sympathetic with students about 
things they are supposed to know without being told. 
Nevertheless I feel sure quite a lot of apparent 
stupidity is really the fault of the teachers. 

Take vector diagrams. Fig. 1 (a) and (b), showing 
an a.c. circuit and its vector diagram, come from a 
recently published elementary textbook on electrical 
engineering. I want you to notice particularly the 
arrow-heads in both diagrams. (But not the blacking- 
in to distinguish current from voltage, which is my 
own fancy.) Having looked up a number of other 
books, both British and American, elementary and 
advanced, and leaning either to power or electronic 
engineering, I can assure you that in this respect 
at least these diagrams are typical; so if the author 
recognizes them he will have the satisfaction of know- 
ing he sins in bad company. 

The accompanying text explains that OA repre- 
sents the p.d. across R*, and so on, ending with OE 
as the voltage V across the whole lot. And we are 
supposed to know (but how often are beginners 
toid?) that the arrow-heads in the vector diagram 
are there to show which ends are not the pivots, not 
which way anything is moving. 

What about those on the corresponding circuit 
diagram? The one marked “I” is presumably 
meant to show the direction of current flow (in the 
conventional sense, as a flow of positive electrical 
charges) which the author of the diagram has chosen 
to regard as positive. So if the vector diagram were 
to show that at any given moment the current was 
negative it would mean that it was flowing against the 
arrow-head. This device is commendable, especi- 
ally if backed up by its consistent use for the other 
quantities involved. 

How then about the arrows each side of “V”. 
According to the system for “I”, they would mean 
that the voltage was acting both ways at once! Per- 
haps (someone suggests brightly) they are to show 
that the voltage is alternating. Driving ad.c.? Not- 
withstanding the one-way current arrow, the genera- 
tor symbol with its little picture of a sine wave makes 


*Incidentally, how few books warn their readers that the 
‘vectors’ used in a.c. diagrams are not vectors at all th the 
strict sense! Without such a warning, one may well wonder 
how a non-vectorial quantity such as p.d. manages to appear 
in a diagram as a vector 
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the a.c.-ness of the circuit quite clear. No; evidently 
the “V” arrows are used in yet another sense—to 
indicate the points between which V exists. Then 
why, if the author has taken the trouble to show us 
which he has chosen to be the positive direction of 
current flow, has he left the matter completely ambig- 
uous as regards voltage? 

Why, indeed! 

Not having any of the numerous authors who do 
this sort of thing at hand for interrogation concerning 
the strangeness of their habits, I must try to guess 
what they might say. And as I don’t find any of these 
guesses really adequate or convincing, we must hope 
that some spokesman will come forward to supply 
the missing key (if any) which so far seems to have 
been withheld. 


L 
VW TOT 4 


L 


V 
i—~ 
~ 
~~ 


(a) 


Fig. |. A typical a.c. circuit diagram and corresponding 
vector dicgram. What are all the arrow-heads for? 


One reason (they might say) is that as soon as a 
choice has been made for “I,” the nature of the 
circuit determines the direction of the voltage, as the 
vector diagram shows. If, before making a vector 
diagram or examining the circuit, a direction were 
assigned to “ V,” it would be pre-judging the result. 

Well, of course, these authors might be excused for 
resenting my putting such a feeble excuse into their 
mouths, but I’m doing my poor best for them in very 
difficult circumstances. If they’re not satisfied I'd 
be delighted if they would conduct their own 
defence. 

Reverting io the role of prosecutor, I would reply 
that in many circuits (including the one under dis- 
cussion) a current in one direction is accompanied 
during each cycle by voltage of both polarities. 

“Splendid! splendid!” exclaim the authors, 
“That’s just what we meant by the two-faced direc- 
tion sign for V!” 

But it really won’t do. The sort of thing I want 
the vector diagram to tell me—and which, I imagine, 
is what most other people expect from it, too—is 
which terminal of the generator is positive at some 
phase of the cycle; say the one depicted, at which 
the current is just changing over from negative to 
positive. 

The authors—or at least the one responsible for 
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this particular diagram—would probably then retort 
that if I had read his painstaking explanation of how 
this vector diagram was constructed, or if I had the 
least clue to elementary a.c. theory, I would know 
perfectly well that the e.m.f. of the generator would 
then be acting around the circuit in the direction of 
the current arrow, and so the left-hand terminal 
would be positive. 

To which I would reply that if the only purpose 
of the vector diagram was to show something that 
was already abundantly obvious (or, alternatively, if 
if were not obvious, something that one had to go 
all through the construction of the vector diagram 
te find out) it would be about as much good as a 
portable signpost which needed a knowledge of where 
the roads led before it could be correctly set up. 

If Fig. 1(a) had been supplied with an earth symbol 
attached to the right-hand terminal of the generator, 
then one could reasonably have been expected to 
gather that the polarity of the vector representing V 
was the polarity of the left-hand and relative to the 
other. But it just wasn’t supplied. And even if it 
had been there would have been uncertainty about 
voltages between points not earthed. 

It might be that our authors in the dock would 
take a different line of defence. They might point 
out to me (slowly and clearly, as to a small child or 
mentally retarded pupil) that a positive voltage would 
be that which, when in phase with a positive current, 
was in the same direction. That could settle the 
matter if more information were available than is in 
fact vouchsafed by the authors in question. Consider 
Fig. 2, together with the information from a vector 
diagram or otherwise that the voltage is in phase 
with the current. Which wire is positive; top or 
bottom? 


If the “ voltage” we have been talking about is an 


e.m.f.—the e.m.f. driving the current I—and its 
source is in one of the boxes in Fig. 2, and if we know 
which box, then we know the answer. If not, we 
don’t. 

Whichever wire is positive with respect to the 
other, each box inevitably has a voltage between its 
terminals equal and opposite to the voltage in the 
other box in its direction around the circuit. So 
linking the voltage between two points with a current 


Fig. 2. Which connecting 
wire is positive when the 
current is positive ? 


arrow gives (in absence of further information) two 
exactly opposite answers. Such confusion would be 
avoided by the simple act of omitting one of the 
arrow-heads associated with V in Fig. l(a). With 
Fig. 1(b) as it is, the right-hand arrow-head would 
be the one to go. If, however, the author had not 
been such a clever man that he knew it all before 
he started, but guessing blind had happened to put 
his one “ V ” arrow on the right, it would have meant 
that all the voltage vectors in Fig. 1(b) would have 
had to point the opposite way. That might not have 
been conventional but it would have been quite right. 

Right, that is, according to the conventions of this 
particular author, which are not followed by all. 
They could easily be a cause of confusion in circuits 
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Fig. 3. Alternative and more helpful version of Fig. |. 
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Fig. 4. Another and still more helpful version, if you know 
the conventions. 


which, unlike this one, are not simply a single source 
of e.m.f. feeding current to passive circuit elements. 
His convention is to make each voltage vector repre- 
sent the e.m.f. (coming from elsewhere) needed to 
drive the current through that part of the circuit. 
Adding them all up gives the total e.mf. of the 
generator. 

Personally I prefer to work according to Kirch- 
hoff’s Second Law in the form “The algebraical 
sum of the voltages around any closed loop is zero,” 
because it is based on the obvious fact that the same 
point cannot be at two different potentials at the 
same time. So in Fig. l(a) the e.m-f. of the genera- 
tor would be equal and opposite to the sum of the 
separate voltages across R, L and C. This version 
is given as Fig. 3. 

But that is only a compromise. The one com- 
pletely unambiguous, consistent and universal system 
of vector diagrams, free from d.c.-like arrows and 
coincident vectors (I might as well be hung for a 
superintendent as a constable) is my own, expounded 
in the July-September, 1954, issues. Fig. 4 is how 
the same circuit looks in that version. 

In such a simple circuit it doesn’t matter much 
which system one uses; what does matter is that 
when the system is applied to circuits about which 
the vector diagram, once constructed, tells people 
something they can’t easily see otherwise, it leaves 
no room for uncertainty or error. The circuits I 
am thinking of particularly are those containing more 
than one source of e.m.f., so that one cannot assume 
that the current will be flowing externally from the 
positive to the negative terminal of any source; some 
other source may be driving current back through it. 

A very simple example of how useless the com- 
mon system is can be seen by comparing the triode 
“ equivalent circuit” in the same book with the valve 
circuit it is supposed to represent. They both 
appear here as Fig. 5. We only have to ask one 
simple question, to which we might reasonably expect 
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we can get 


you out ofa 


rectifier problem 


We, that’s the M-O Valve Co. Ltd., have spent over 

40 years bottling up hard valves, soft valves, tough 
going-aloft valves, standard valves, valves to 
government specs. ..so we know how you feel in there. 
But we’re used to it, because now we've acquired a rare 
collective know-how that can beat most valve 
problems. And of course, it’s backed by the brilliant 
research, progressive development and flexible 
production you’d expect us to have. Next time you’re 
enveloped in a valve problem, let us know—if we 


haven’t a ready-made type for you, we'll see if we can 


make you one to measure. 
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valves are obtainable from 


THE M-O VALVE CoO. LTD 


BROOK GREEN * HAMMERSMITH * LONDON W.6 


A subsidiary of the General Electric Co. Ltd 


i clear and unmistakable answer: When E;, is posi- 
tive, is V,, positive or negative? Or, since the dia- 
grams are so drawn that the statement that E, (or V.) 
is positive hasn’t even any meaning, let’s try to be 
co-operative and word it this way (though we really 
ought not to be put to such trouble): When E, is 
such that the grid is positive with respect to the 
filament, which end of the load resistance is positive? 

Well, this equivalent circuit diagram can’t even 
tell us that! We have to go back to electronics and 
work it out for ourselves. So what use is the dia- 
gram? It does tell us the amount of voltage ampli- 
fication. But not its sign. If, in the absence of 
any help from the author, we were to do a bit of 
reasonable guessing, and assume that he was follow- 
ing the customary convention of reckoning the 
lowest part of the circuit diagram as “earth,” then 
positive E; would mean a relatively positive grid, and 
the end of R not earthed would (according to the 
diagram) be positive. Which is wrong. 

When the system breaks down so lamentably with 
even such an extremely simple circuiy as this, what 
hope is there with really complicated ones, having 
numerous branches, unearthed points, negative re- 
sistance, feedback, mutual inductances, etc? I just 
wouldn’t know, and that was why I was driven to 
invent my own system. However, at this moment 
I’m not asking people to accept that but just to use 
any system so long as they put in all the necessary 
signposts. 

There is one difference between these electrical 
signposts and the geographical sort that makes them 
either easier or more difficult—I’m not sure which. 
If the local authorities of York set up a signpost in 
their city marked “LONDON—>”, travellers 


couldn’t be blamed for complaining if the direction 
so marked led straight to Edinburgh. The fact that 
all the other signposts in Great Britain were similarly 
reversed would hardly be considered satisfactory. 
3ut we have just had occasion to remark that elec- 
trical signposts can all be reversed without giving 


any proper ground for complaint. Considering that 
in a.c. circuits all the currents and voltages are con- 
tinually reversing themselves, that is not surprising. 
The comparison does, however, emphasize the con- 
trast between things that are necessarily so (facts) 
and things that can be as we choose (conventions). 
Quite a lot of confusion and argument result from 
failure to appreciate this. 

Take language. “When J use a word,” Humpty 
Dumpty said, “it means just what I choose it to 
mean.” And (if Humpty Dumpty is taken to repre- 
sent the people who speak any particular language) 
he was perfectly right. Although the present Eng- 
lish-speaking people make the word “ prevent” mean 
something quite different from what those living 300 
years ago did, neither lot of people can be declared 
wrong, because both chose to make the word mean 
those things. The trouble comes when different 
people choose to make it mean different things at 
the same time without making that fact clear. 
“Democracy” is a notable example. 

It would be extremely awkward (though perhaps 
a valuable discipline?) if everyone had to explain 
what they meant by all the words they used; and 
so we try by means of dictionaries and otherwise to 
achieve the maximum agreement, as a matter of 
practical convenience. We also try to achieve agree- 
ment in the use of mathematical symbols, but to 
make sure almost any reputable scientific book or 
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(a) (b) 


Fig. 5. Simple valve circuit and its “ equivalent.’’ In this 
form, does it really help? 


paper is preceded by a list of those used and their 
meanings. 

In all conventions it is desirable that they should 
be (1) accepted and used by all concerned, (2) con- 
venient, and (3) logically based. Sometimes they are 
tolerated when they are inconvenient or illogical oi 
both, because they are so widely used that great 
confusion would be caused trying to alter them. (As 
readers may have noticed, I am less impressed by 
this argument than some.) Sometimes, as with words 
such as “infer,” “ protagonist,” and “ anticipate,” all 
three requirements are overthrown by sheer weight 
of ignorance, and one is never sure whether the 
correct- by-dictionary use of them will be properly 
understood. 

More trouble comes when conventions and facts 
are confused. I mentioned some time ago the cele- 
brated controversy about the nature of white light. 
Does the spectroscope develop coloured light from it, 
or does it pick out colours already there as ingre- 
dients? These alternatives were later seen to be two 
different ways of looking at the same thing, and the 
question of right or wrong shouldn’t have arisen. In 
the same way one person might argue that a metal 
sheet reflects radio waves, preventing them from 
proceeding further; another might contend that the 
waves do go on, but are neutralized by waves re- 
radiated both forwards and backwards by the metal. 
It would be a pity to come to blows over it. Or over 
vector diagrams. But do, please, let all necessary 
signposts be present and their conventions made 
clear. 


LEE. PREMIUMS 


OVER half the premiums recently awarded by the I.E.E. 
for 1958 are for papers on radio or electronic subjects. “ 
one 
“Theory of three-level paramagnetic The 
Blumlein-Browne-Willans Premium (£20) is awarded to 
Dr. D. Gabor, Dr. P. R. Stuart and P. G. Kalman for “A 
new cathode-ray tube for monochrome and colour tele- 
vision ”; and the Heaviside Premium (£15) to Z. Godzinski, 
of Poland, for two papers on groundwave propagation. 
The Electronics and Communications Section’s Duddell 
Premium (£20) goes to Dr. A. E. Karbowiak for “ Micro- 
wave aspects of waveguides for long-distance transmission "; 
and the Ambrose Fleming Premium (£15) to G. D. Mon- 
teath for “ The effect of the ground constants, and of an 


se system, on the performance of a vertical medium-wave 
aerial.” 
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Manufacturers’ Products 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Two Tweeters 


IN two new Burne-Jones treble loudspeaker units fixed 
curved-sided cones in front of the speaker cones provide 
uniform distribution of the sound in a plane at right 
angles to cones’ axis and also some loading of the sound. 
The magnetic flux density in the speakers is 7500 gauss, 
and the recommended crossover frequency 900c/s. 

In the “Treble 20” the single loudspeaker faces 
downwards on to two cone reflectors, the upper reflector 
having a central hole and being for the sound from the 
outer part of the loudspeaker cone, and the lower being 
for the sound from the voice-coil dome and inner part 
of the cone. When this loudspeaker unit is stood on a 
flat sound-reflecting surface, this surface acts to some 
extent as an extension of the lower cone reflector. This 
unit gives a uniform horizontal distribution of sound 

In the “Treble Twin” two nominally similar loud 
speakers are used, thus giving a larger radiating area 

cause the sound from the two speakers is combined, 
any differences between their responses are evened out 
The two loudspeakers are connected electrically in phase 
and face each other; each also faces a single cone reflector 
as in the photograph. This arrangement gives a uniform 
distribution of sound in the plane at right angles to 
the loudspeaker and reflector cone axes (this plane is 
vertical and at right angles to the paper for this photo- 


Burne-jones “ Treble Twin *' tweeter. 


graph). Moreover, the sound is beamed within a few 
tens of degrees (+20° at 4kc/s) of this plane. The 
bracket for mounting this loudspeaker unit on the wall 
is shaped so as to allow the plane in which the sound 
distribution is uniform to be made horizontal or vertical, 
thus giving a choice between uniform or beamed sound 
in a horizontal plane. 

The Treble Twin costs £9 10s 4d, and the Treble 
20 £7 (both sums include purchase tax). These units 
are available from Burne-Jones & Co., Ltd., of 18 Bruns- 
wick Rd., Sutton, Surrey 


Amateur V.H.F. Transmitter-Receiver 


THE equipment illustrated is a complete 2-metre trans- 
mitter-receiver designed for either mobile use in a car 
or as a fixed station. Designated the “Communicator 
Mark 2” it utilizes 16 miniature valves, 11 being in a 
double-superhet receiver covering 143 to 147Mc/s and 
5 in a crystal-controlled transmitter, which together with 
loudspeaker are housed in a metal case measuring 13in x 
54inX8in only. The transmitter output valve is a 
QQVO3-10A double tetrode operated at 15 watts with 
screen and anode modulation. Input impedance of the 
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R.E.E. 2-metre amateur transmitter-receiver, microphone 
and power unit 


receiver, and output impedance of the transmitter, is 
760) 

A press-to-talk switch on the hand microphone actuates 
relays in the equipment which make the necessary circuit 
changes for send and receive. 

Power for mobile use is supplied by a 12-volt rotary 
converter taking 4A on receive and 5A on transmit. 
For fixed station use an a.c. mains power unit is available. 

The price is £90 including rotary converter; the a.c. 
mains power unit costs £12 extra. The equipment is 
made by R.E.E. Telecommunications, Ltd., 15A, Market 
Square, Crewkerne, Somerset 


Diode Test Meter 


RANGES from 50#A to 5A and 3 to 1200V for a full- 
scale meter deflection are provided in the Thompson 
Instruments) Type ED8 diode tester for simultaneous 
current and test voltage measurements at dissipations 


Thompson diode test meter. 


up to 1SW. A polarity reversal switch is provided so 
that both forward and reverse characteristics can be 
obtained without disconnecting the diode under test. 
This instrument costs £52 5s, and is manufactured by 
R. E, Thompson & Co. (Instruments) Ltd, Hersham 
Trading Estate, Walton-on-Thames, Surrey. 


Sub-Miniature Coaxial Connectors 


A RANGE of precision-made r.f, connectors to take sub- 
miniature coaxial cables of between 0.08in and 0.155in 
outside diameter are now obtainable from the Sealectro 
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Sealectro ‘* Conhex "’ 
Types 3000 and 300! 


sub-miniature coaxial connectors 


Corporation. Known as the “Conhex” series they are 
made of brass with beryllium-copper sockets and Teflon 
insulation. Metal parts are gold plated and the con- 
nectors are said to be suitable for use at microwave 
frequencies 

The connectors are available for cables of 50, 75 or 
952 characteristic impedance and the matching is such 
that over the frequency range 1 to 9.3 Gc/s the voltage- 
standing-wave ratio is claimed to be within 1.1 and 1.3. 
Insulation resistance is better than 10°M2 

The sample illustrated comprises a Type 3000 plug 
and Type 3001 socket and is a cable-to-cable connector 
measuring only 1);%in long overall and in diameter. 
Other types for chassis mounting are also available, When 
mated plug and socket parts are secured by a captive 
screwed collar 

Further details can be obtained from the Sealectro 


Corporation, Hersham Factory Estate, Lyon Road, 
Walton-on-Thames, Surrey. 

Measuring Oscilloscope 

IN the Marconi Instruments TF1330 the dc. Y- 


amplifier has a frequency response 3dB down only at 
15Mc/s and a maximum sensitivity of 50mV/cm. The 
time-base sweep speed is variable from Icm/sec to 


Marconi Instruments TF1330 Measuring oscilloscope. 
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10’cm/sec in 15 ranges and can be increased up to 
5x 10'cm/sec using the X-expansion control. Both 
times and voltages can be measured to within +2%. 
If the trace should be deflected off the screen, a push- 
button switch is provided to reduce the sensitivity in 
a non-linear manner so as to return the trace to a 
corresponding position near the edge of the screen. 
The trace can then be easily returned to the centre of 
the screen using the shift controls. This instrument 
costs £300 and the address of its manufacturer is 
Marconi Instruments Ltd, St. Albans, Hertfordshire, 
England. 


Transistorized Car Radio 


TO the Radiomobile range of car radio receivers is now 
added a new series of hybrid units and a compact single- 
unit set, also of hybrid type. 

Known as the 500T the units consist of a sensitive 
receiver, or control unit, giving push-button selection of 
five stations in the medium and long wavebands, as well 
as full coverage by manual tuning, and operating directly 
from a 12-volt d.c. supply. This employs four valves 
and an af. driver transistor. With this unit can be 
used one of two alternative transistor power-output 
amplifiers; either the Model A, which employs a single 
transistor giving 2.5 watts output, or the Model B 
which has push-pull transistors and gives 5 watts output. 
As can be seen from the illustration the power transistors 
are, in each case, mounted externally on finned 
aluminium “heat sinks.” 

The single-unit version, Model SOT, consists of a 
four-valve receiver with a single transistor output stage 
giving 1.75 watts, the whole consuming only 1.2A on a 
12-volt d.c. supply. Manual tuning only is provided 
but medium and long wavebands are covered, although 
there is a model (52T) which is for medium waveband 
only. Likewise, in the unit series there is a medium 
waveband only unit, the 502T, for use where long waves 
are not required. 

These units and sets occupy little space, the 500T 
receiver, for example, measures only 7in X 7in x 2in 
while the associated amplifier (A or B) Measures 2 sin 


Smith's Radiomobile SOOT series car receiver with alter- 
native transistor power amplifiers alongside. 


7in X2in. The overall size of the model SOT is 7jin x 
7in X 2in. Six-volt versions are also available. 

Current prices are: Model SOOTA (receiver with “A” 
amplifier) £21, plus £7 2s 10d U.K. purchase tax; 500TB 
(“B” amplifier) £23 1s 6d, plus £7 16s Ild U.K. 
purchase tax. The makers are, S. Smith and Sons 
(Radiomobile), Ltd., Goodwood Works, North Circular 
Road, London, N.W.2. 


Two Very Low Frequency Generators 


OUTPUT frequencies from 100c/s down to 10°‘ cr 
10 ‘c/s can be obtained from the Servo Consultants 
Model 111 or 110 generators respectively. In both 
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Servo Consultants very low frequency generator. 


these generators the distortion is 1 at the maximum 
output of 30V and 10mA; the output impedance is 
2508. The main part of both generators consists of 
a resolver whose rate of rotation is the signal frequency, 
f say, and whose stator is supplied with a 30V carrier 
signal at 2400c/s. The rotor output at a time ¢ is 
then proportional to 30 sin 480071 sin 27ft. The signal 
trequency f is obtained by rectifying this output using 
a phase-sensitive detector synchronized by the carrier 
signal. With this method of generation the amplitude 
of the output signal does not depend on its frequency 
but only on the carrier amplitude This type of 
generator can also start and stop at any point on the 
waveform without introducing transients. Both these 
generators cost £265 and are manufactured by Servo 
Consultants Ltd, of 17 Woodfield Road, London, W.9 


Combined C and R Decade Box 


DECADES of capacitance and of resistance are not 
usually combined in a single box but where bench space 
is strictly limited the combined unit has many advantages. 
A decade box of this kind introduced by R. E. Thomp- 
son and Company contains three decades of capacitance 
and four of resistance. In the general-purpose model the 
increments of capacitance are in steps of 0.001uF, 0.01uF 
and 0.1uF, while those of resistance are in steps of 1000 
1,0002, 10k22 and 100k®2 respectively. Other combina- 
tions can be supplied by arrangement. 

Normally polystyrene dielectric capacitors of 1 
tolerance are fitted, but silvered-mica or other types can 
be substiruted. All capacitors are normally 350-volt 
working and resistors high-stability 4W, 1 tolerance. 
There is an electrostatic screen connected to the “ earth ” 
terminal on the box between capacitance and resistance 
decades. Separate terminals are fitted for capacitance 
and resistance 

The box is made of 
welded seams and 


stove-enamelled sheet steel with 
measures 


9tin x 6in x 54in. Price 


A combined capacitance and resistance decade box made 
by R. E. Thompson and Co 
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depends on the particular combinauon and type of com- 
ponents fitted, but the general-purpose model costs £18 
The makers are R. E. Thompson and Co. (Instruments) 
Ltd., Hersham Trading Estate, Walton-on-Thames 
Surrey. 


Coil Bonding Equipment 


ONE method of securing the turns of a coil wound with 
one of the new self-bonding wires is to pass an electric 
current through the coil. Sometimes it is advisable first 


Avo coil 


bonding timer 


to check the insulation between coil and the mandrel (if 
metal) on which it is wound in order to ascertain what 
magnitude of bonding voltage is permissible. 

The Avo “Bonding Timer” has been introduced to 
serve the dual functions of insulation measurement and 
time control of the bonding voltage. Insulation resist- 
ance can be measured up to 500M®. and the application 
of heating current set for automatic control for periods 
ranging from 0.75sec to 2.5min. 

The equipment is a.c. operated and mains voltage is 
normally used for coil heating, but provision is made for 
applying, if necessary, bonding voltages of lower value 
from an external source. 

The makers are Avo Ltd., Avocet 
Vauxhall Bridge Road, London, S.W.1 


House, 92-96, 


Miniature Moulded Signal Lamp 


THE small panel-mounting signal lamp fitting illustrated 
is a one-piece, thermoplastic moulding with metal inserts 
to take a low-voltage L.E.S.-cap bulb of the Hivac, 
Philips or Vitality with rating up to 1.2W. The ribbed 
plastic lens is a snap-in fit and is available either clear 
or in colours. 

The signal lamp requires a hole approximately in in 


Bulgin miniature moulded panel-mounting signal lamp 


diameter and it fits panels up to sein thick. It is 
secured in position by a simple but effective push-on 
grip washer. Connection to the lamp is by means of 
two 3-in fly leads at the back. The body colour is 
normally black but alternative colours are available by 
arrangement with the makers, A. F. Bulgin and Co. Ltd., 
Bye Pass Road, Barking, Essex. 
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TAPE RECORDERS 


The W.V.A. tape recorder now has provision for Stereo plug in heads 
to enable this recorder to replay Stereo. The regular models are 
retained with additions and improvements. Our high standard which 
has made these recorders famous has been maintained, resulting in 
their being chosen for the foremost musical centre in this country. 


30/50 WATT AMPLIFIER 


Gives 30 watts continuous signal and 50 watts peak Audio. With voice 
coil feedback distortion is 


under 0.1% and when Will deliver 120 watts continuous signal and over 


arranged for tertiary feed- 200 watts peak Audio. It is completely stable with 
back and 100 volt line it is 
under 0.15°,,. The hum and 
noise is better than—85 dB 


referred to 30 watt. 


any type of load and may be used to drive motors 
or other devices to over 120 watts at frequencies 
from 20,000 down to 30cps in standard form or other 
frequencies to order. The distortion is less than 
0.2%, and the noise level —95 dB. A floating 
series parallel output is provided for 100-120 V. 


It is available in our stand- 


ard steel case with Baxen- 


dale tone controls and up : or 200-250 V. and this cool running amplifier 
to 4 mixed inputs, which may be balanced line 30 ohm microphones or occupies 12} inches of standard rack space by |! 


equalised P.U.s to choice. inches deep. Weight 60lb. 


12-CHANNEL ELECTRONIC MIXER 


This is similar to the 4-channel, but is fitted with 12 
hermetically sealed controls, 12 balanced line 
microphone transformers potted in mu-metal 
boxes, and a mains transformer also potted in 
mu-metal. All components which can affect noise 
are tested and selected before insertion. It is sup- 


plied in standard steel case or 7in. rack panel. 


Full details and prices of the above on request 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimbie, London.” 


126 Wiretess Worip NOVEMBER, 1959 


c fron: Porm , A m P ~~ 7 

BRIS SEARS AGN IE BONN EN RN ENED aS 

oe 73 - oe) tne . r fl 
es a 
g \ 


a eens CERAMI . 
CAPACITORS , 


{3 VORA RAE my = aioe NTE ey 
SE ENE ees PBI Ss EDR LOPES ie BEE 
ee SS3sT7c YN Ts GES OO RES ale Fae Pet at a 

® Regd. Trade Mark 


FAVOURABLE POWER FACTOR 


Plessey ‘ Cascap’ disc type ceramic capacitors are available in three ranges each of which 
has an insulation resistance of 10,000 MQ at 500 V d.c. These capacitors are now 
d by a special process which gives superior humidity rating and lead anchorage, 


finishes 


Chey are entirely free from capacitance drift through age 


Normal Range 
1000--10,000 pF Capacitance tolerance: —25 to +50%. Diameter: -4 to -9in. 
Thickness: -15 to -14in, Working voltage: 500 V d.c., 300 V a.c. 


Miniature Range 
500-10,000 pF Capacitance tolerance: —25 to +50%. Diameter: -28 to -64 in. 
Thickness: -13 to -14in. Working voltage: 500 V d.c., 300 V a.c. 


Temperature compensating range 


P 100, 3-30 pF N 7506-100 pF Capacitance tolerance: +0-5 to +20% 
Working voltage: 500 V d.c. Diameter: 0-2 in. to 0-5in. Thickness: 0-1 in. to 0-25 in. 


65g COMPONENTS GROUP 
CHEMICAL & METALLURGICAL DIVISION 


Plessey THE PLESSEY COMPANY LIMITED 


WOOD BURCOTE WAY TOWCESTER NORTHANTS TELEPHONE: TOWCESTER 312 


TELEPHONE: ILFORD 3040 


OVERSEAS SALES ORGANISATION — PLESSEY INTERNATIONAL LIMITED ILFORD ESSEX ENGLAND 
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Transistor Stopwatch 


By D. E. 


Measuring Time Intervals from 0.5 


ie the development of escapement mechan- 
isms, especially those using resonant control, mech- 
anical methods of time measurement have been 
developed to a very high pitch. However, mechanical 
methods suffer from the disadvantage that they are 
slow to operate and measurement of short time 
intervals has passed largely into the hands of the 
electronic engineer. Many electronic interval timers 
have been designed, most of them having very high 
accuracy, but some are necessarily complicated 
and require special instruments for their adjustment. 
It is possible however to make a relatively simple 
“timer ’’ which is not too difficult to set up. 
There are two main “electronic” methods of 
measuring time interval. The first method approxi- 
mates to the clepsydra, or water clock, in that a 
capacitor is charged through a resistor during the 
time interval to be measured, and then the resultant 
voltage across the capacitor is a function of the time. 
This method, although ideal for simple valve-operated 
timers is impracticable with transistors as the 
required high reverse impedances cannot easily be 
realised. The second method consists of counting 
the number of pulses of known repetition rate during 
the period to be measured and displaying this number 
either by means of a digital presentation or on a meter. 


ee UMITING DIODE- PUMP VALVE 

|PULSE-SOURCE GATE AMPLIFIER INTEGRATOR VOL TMETER 

| (PULSE-COUNTER) (DISPLAY) 

‘ = mma | ean 
Le orvanenc RUN Fig. |. Block diagram of 
| SWITCH STOP transistor stopwatch. 
—— 


The second method lends itself very well to transistor 
circuitry and it is used in the “ Transistor Stop- 
watch.” Owing to the complexity of 2 digital presen- 
tation a meter is used to indicate the time interval 
and it was found necessary to use two battery-oper- 
ated valves to do this. 

The transistor stopwatch is the electrical analogue 
of the mechanical stopwatch in that it counts the 
number of impulses of known frequency between 
the start and stop signals. However, it has an advan- 
tage over its mechanical counterpart as the “ inertia ” 
of the system is very low and a higher pulse repeti- 
tion rate may be used. This factor allows measure- 
ment of very small time intervals with good accuracy. 
In the mechanical stopwatch there is only one pulse 
repetition rate available; but in an electronic device 
it is possible to vary this rate almost at will, so 
making it possible to use one meter scale for all 
ranges by switching the frequency of the pulse 
source. 

The instrument may be sub-divided into six 
separate circuits and this breakdown is shown in 
block form in Fig. 1. 


* Marconi Instruments, St. Albans. 
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m sec. to 5 sec. 


Oscillator and Switch Circuits.—The pulse 
source is a free-running multivibrator (V3 and V4, 
Fig. 2). As the shortest time to be measured deter- 
mines the highest frequency to be used, the type of 
transistor used limits the accuracy of the instrument. 
However, by using a count of 200 cycles for full- 
scale deflection of the meter on any time range, the 
uncertainty error is reduced to +0.5% and a top 
frequency of 20kc/s permits a full scale reading of 
10msec on the shortest time scale. The uncertainty 
error is due to counting a free-running frequency 
source instead of one which starts with the timing 
pulse. Hence it is possible to count one too many 
or too few cycles. There is little difficulty in making 
a 20-kc/s oscillator with commercial “ audio” 
transistors although the waveform tends to deterior- 
ate. As this is compensated for later in the circuit 
it has no deleterious effect on the operation of the 
stopwatch. The required frequency for any time 
scale is given by:— 
n/t 

where n is the number of pulses for f.s.d. and r 

is the time interval to be registered as f.s.d. In 

this instrument 200 pulses correspond to f.s.d. and 

the frequencies equivalent to the chosen time 

scales are given in Table I. 


Table I 

Time Scale Frequency 
5 sec 40 cs 
1 sec 200 c's 
500 msec 400 cs 
100 msec 2,000 c's 
50 msec 4,000 c's 
10 msec 20,000 c's 


The different frequencies are obtained by switch- 
ing the base-collector capacitors C, and C, together 
to keep the mark-to-space ratio and the output 
amplitude constant. As the frequency stability 
of this circuit controls the accuracy of the instru- 
ment its supply should be kept constant and this is 
done by a Zener-diode voltage stabiliser (D3, on 
Fig. 2). The other cause of frequency variation is 
due to a change of base current with a change in 
temperature and this is reduced to a minimum 
by using a relatively-low-value base resistor. These 
measures limit the frequency variation to about 
z 2% 

Usually only impulses are available from the 
external control circuit so some form of bi-stabie 
circuit must be used for switching the timer on and 
off. This is done very simply by using a transis- 
torised version of the Eccles-Jordan flip-flop circuit 
(V1 and V2, Fig. 2). A positive-going pulse of one 
volt will trigger the circuit quite effectively-—shorting 
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has the same effect— 
mechanical switches 


inputs eartn 


electrical or 


the run or stop 
so that either 
may be used. 
A single transistor can 
effective gate (V5, Fig 2 
towards the positive 
resistance 1s —_e 
negative it acts 
interposing this 
multivibrator and the input to the amplifier, it is 
possible to switch the signal on and off quite simply 
The limiting amplifier (V6 and V7, Fig. 2) is 
a conventional two-stage direct-coupled amplifier 
As the output waveform should be square with a 
constant peak-to-peak amplitude sufficient input is 
applied to the first stage so it switches the second 
stage on and off. Thus the out pu t is switched from 
the earth line to the 4.7 t line which is 
stabilised by means of the As a rapid 
response is important r.f. transistors are used. 
Display Cireutts.— The tegrator is 
used widely in frequency tors ~~ pulse- 
rate meters. Here it is used as a pulse counter 
In this application special precautions must be taken 
to ensure that the reverse resistance of the shunt diode 
is very high, of the der | of thousands of megohms 
It is difficult to silicon diodes which 
reach this oo acuum diode had to be 
used; but here ga in difficulty was experienced as 
1 apes vacuum diode 
aie available ’re most vacuum diodes 
suffer from “splash” current which could easily 
cause erroneous readings. However, the writer has 
found that splash current can be reduced appreciably 
by running the filament of a battery pentode at half 
the specified filament voltage and connecting the 
control and screen > side of the 
diode 


be made to act as a very 
When the base is biased 
line the emitter-to-collector 
s biased sufficiently 
circuit. Thus by 
output of the 


‘ 
the 


filament. Thi 


sction of the 


counter. The capacitor which is charged from the 
diode pump must be a high-quality low-leakage 
type as any path liable to discharge it must be 
eliminated where possible. In this circuit the total 
parallel resistance is approximately 500 MQ. 
An electrometer valve would have been ideal for 
valve-voltmeter as it has an extremely-high 
resistance, however, electrometer valves are 
sive sO a conventional output pentode (V6) is 
in a slightly unconventional circuit. As in the 
the filament is run at half its normal 
y y voltage from a battery which is isolated from 
This allows the centre tap of the 
to "be pa as a neutral point from which 
las resistor is connected to earth. To set the 
zero, the meter is connected between the anode and a 
resistive chain and the sensitivity is adjusted by 
means of a variable resistor connected in parallel 
with the meter 
Photoelectric Trigger Circuit.—Although this is 
not essential for the operation of the stop watch it is 
a very nea accessory, particularly when it comes to 
calibration. Normally a photoelectric cell does not 
produce a pulse of sufficient amplitude to operate the 
timer when the amor unt of light falling on it is changed 
so it was incorporated in a Schmitt trigger circuit. Un- 
der operating conditions the light falling on the OCP71 
photo-transiseor connected as a photodiode) causes a 
current to flow through it with the result that the 
base of V10 is biased towards the negative line, so 
switching it on and hence switching off V11. When 
the light intensity is reduced, the current through 
the phototransistor is reduced; consequently the 
bias on the base of V10 will be reduced, switching 
it off and switching V1l on. This causes the voltage 
on the collector of V11 to move towards the positive 
line, thus giving the requisite pulse to trigger the 
stop watch. As the device will almost certainly be 
used in varying degrees of illumination a sensitivity 


ram of st topwatch nominal! values for 
and Cg, O-lpF; C, 


0-005uF; C. and 


a a Ce a “Sa — 
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Fig. 3. Photoelectric trigger unit circuit. Note that 
OCP7! phototransistor is used as photodiode, i.e. base 
connection is left ** floating.” 


control is included: this allows the sensitivity of the 
photo-cell circuit to be set so that a small reduction 
in illumination will operate the trigger. 
Notes on Construction.—With the exception of 
the diode-pump and valve-voltmeter circuits there 
is nothing critical in the construction of the instru- 
ment. The transistor circuits may all be wired on 
tagboards. The best grouping consists of wiring 
the electronic-switch section on one tagboard, the 
pulse source, gate and limiting amplifier on another 
and the photoelectric trigger on a third. ° 

It was found necessary to use either porcelain or 
p.t.f.e. valve holders for the pentodes and the 1-»F in- 
tegrating capacitor was mounted on porcelain stand- 
off insulators to reduce leakage. A locking device 
was fitted to the “ meter-sensitivity”’ control to 
prevent accidental “‘ readjustment” as this would 
lead to erroneous readings which would not be 
immediately obvious. The lead from the grid of 
the voltmeter pentode to the “ reset” switch was 
screened and kept away from the oscillator circuit. 
A high-grade lead and switch were used to reduce 
leakage. 
Calibration.—The first operation carried out was 
to check the frequency of the multivibrator. For 
this an oscilloscope and a calibrated a.f. oscillator 
were used with the output of the multivibrator 
connected to the Y amplifier of the oscilloscope 
and the a.f.-generator output to the X amplifier. 
The frequency of the oscillator was then adjusted 
until a stationary square trace appeared on the 
screen. The frequency of the multivibrator was 
adjusted by selecting the condensers C, and C,; 
larger capacities reduce the frequency and smaller 
ones increase it). It is not essential that the frequen- 
cies should be exact provided that the ratio between 
them is correct and Table II gives the relation of 
frequencies for various errors, including a lowest 
frequency of 50c/s (for calibration from the mains 
supply). 


TABLE Il 


Correct 


2.5% low 2.5% high 


40 

200 
400 
2,000 
4,000 
20,000 
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The standard time signals from Rugby, WWV or 
ZUO could be used for setting up the time scale; 
but this would involve the use of more complicated 
circuitry than is contained in the stopwatch. A 
pendulum was adopted as being the easiest and 
most practical method. 

To minimise the errors, the longest time scale 
was used, i.e. 5 secs. It is, unfortunately, impractical 
to obtain f.s.d. directly as the pendulum required 
for a 5-second half cycle is about 81-ft long! How- 
ever, a pendulum having a period of 2 sec. is quite 
practical. The required length is given by the 
formula:— 

t 2r\ (1/g) 

where ¢ is the period, / the length and g the acceler- 

ation due to gravity. 

Thus a 2-sec pendulum would be 99.45 cms. or 
39.16 in. from the support to the centre of gravity 
of the bob. A pendulum was made by tying a 
1-lb. weight to one end of suitable length of light 
thread and securing the other end to a rigid support. 
A light source and the photoelectric trigger were 
then arranged so that the pendulum hung between 
them. The time-scale calibration arrangement is 
shown in Fig. 4. 


| TRANSISTOR 
| STOP WATCH 


Fig. 4. Arrangement of opparatus for setting up time 
scole. Pendulum interrupts light beom when in the 
position occupied when at rest. 


The setting up procedure used was as follows:— 

. Switch the stopwatch on and press the reset 
switch to discharge the condenser. 

. Set the zero of the meter and switch to the 
5-sec. range 

. Move the bob of the pendulum about 4in. from 
the rest position and release it. It will swing 
through the light beam, triggering the timer. 

. After the pendulum has completed 2} cycles 
operate the changeover switch so that the output 
of the trigger is connected to the “stop” input. 

. At 2} cycles (i.e. 5 sec.) the timer will be stopped. 
Then adjust the sensitivity control so that the 
meter indicates full-scale deflection. 

6. Repeat the above procedure as a check. 

As a further check switch to the l-sec range and 
time one-half cycle of the pendulum. If the meter does 
not indicate full scale correctly, the oscillator fre- 
quencies should be re-checked. 

The meter scale is very nearly linear (within 3°) 
but if the refinement of an exactly-calibrated scale 
is required the calibration points may be calculated 
from the formula:— 

a * E l — {C, (C, 2 OF) it 

where V is the voltage measured by the valve 

voltmeter, E is the supply voltage, i.e. 4.7 V, 

C, is the series condenser, ic. C,, in Fig. 2, 

C, is the shunt condenser, i.e. C,, in Fig. 2, and 

n is the number of charging pulses. 

The instrument was originally designed to measure 
the speed of arrows shot from a bow. The start 
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pulse was obtained by the feather cutting a beam 
of light, thus operating the photo electric trigger 
and the stop pulse was obtained from a micro- 
switch on the target which shorted the “stop” 
input to earth. This, however, is not the only use 
for the instrument as it can be used to measure the 
speeds of camera shutters (using two photo electric 


triggers), the speed of relay operation, etc. In fact, 
the limit is usually set by the detecting arrangements; 
but as the run and stop inputs are at low impedance, 
it is possible to use long lengths of cable to 
operate them with no fear that the capacity will 
damp the pulses. Leads up to 100 yds. long have 
been used. 


“MONO” TAKES A TOSS 


AT the Colston Hall, Bristol on October 9th Mr. G. A 
Briggs introduced his 17th concert of live and recorded 
music. In addition to his own evident enjoyment of any 
experiment in sound Mr. Briggs found three additional 
pretexts for this occasion 1) to satisfy many requests 
from sound reproduction enthusiasts living in the West 
Country; (2) to offer for judgment for the first time by 
a public audience a comparison between live perfor- 
mances and mono and stereo reproductions of the same 
works; (3) to make amends to Harold Blackburn for the 
admittedly unsuccessful reproduction of his fine bass 
voice at the Festival Hall concert last May 

Special tape recordings were made at the Abbey Road 
Studios of E.M.I., using the best available microphone 
techniques for both single-channel and stereo, of excerpts 
from piano trios by Dvorak and Mendelssohn played by 
Gerald Gover (piano), Kenneth Popperwell (violin) and 
Terence Weil (cello), and also solos by Harold Black- 
burn. Wireless World was privileged to hear playbacks of 
these recordings both at E.M.I. Studios and in the Col- 
ston Hall, with the live performances for reference in 
both cases. In the small monitoring rooms at Abbey 
Road there seemed little to choose between mono and 
tereo, and opinions among those present were equally 
divided. In the Colston Hall, on the other hand, there 
could be no doubt of the superiority of stereo reproduc- 


tion, and this was conclusively supported by a show of 
hands in the mixed audience. Although neither system 
could quite compete with the rich quality of Harold 
Blackburn’s voice we had thought earlier that, in the 
monitoring studio, single-channel came nearest, but this 
decision was reversed at Bristol where stereo gave a much 
more natural rendering. Yet the conditions at Bristol, 
with large omnidirectional speakers, spaced widely apart 
in the large hall, would be considered by most people to 
be much less favourable than those of the monitoring 
studio with only three or four seats placed in the opti- 
mum position relative to the loudspeakers. 

Although perhaps of less scientific interest than Mr 

Briggs’ own objective and carefully prepared experi- 
ments, a comparison of mono and stereo recordings 
Archive) of the Geraint Jones choir singing a Handel 
chorus was illuminating. The mono recording, which 
was played first, was completely satisfying from a musi- 
cal point of view, but the stereo recording which 
followed put a fire and vitality into the sound quality 
which was then quite evidently missing from the single- 
channel record. 

Mr. Briggs is once again to be congratulated on a very 
successful and enjoyable concert, and for his unsparing 
efforts to find the best in sound reproduction—this time, 
as it happened, in two-channel stereo 


JERSEY AIR TRAFFIC CONTROL 


requirement or air 
Jersey in t 
$264 radar system has t stalled and was, on 26th 


1 meet 


Ousy airport ¢ 


traffic control at the 
unnel Islands, a Marconi 


G 


Marconi $264 long-range and ter- 
minal area surveillance radar 
system ot jersey Airport 


June, 1959, inaugurated by H.R.H. Princess Margaret 
In addition to very heavy holiday traffic for which a 
new air lane (Blue One) is proposed between London 
and Jersey, there is responsibility at Jersey for 
overflying aircraft on route Blue 32 (Paris to 
Shannon) and also for supervision of the Channel 
Islands control zone 

The S264 radar is 50kW installation with pro- 
vision for conversion to 500kW if necessary. It 
operates on 50cm (for rain penetration) with a 
large acrial system of wide vertical aperture, 
giving coverage up to 40,000 ft at distances of 

up to 100 miles on medium-sized aircraft 
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NOVEMBER 


MEETINGS 


Tickets are required for some meetings; readers are advised therefore to 
communicate with the secretary of the society concerned. 


LONDON 
}ith Brit.I.R.E. — “ Physiological 
and acoustical aspects of hearing” by 
Dr. R. P. Gannon at 6.30 at the London 
School of Hygiere and Tropical Medi- 
cine, Keppel Street, W.C.1 
Lith Physical Society Colour 
Group.—Discussion on the _ recent 
work of Dr. Edwin Land on colour 
projection at 3.30 at Institute of Oph- 
thalmology, Judd Street, W.C.1. 
12th Physical Society Acoustics 
Group ‘The propagation of Rayleigh 
waves” by G. Mott at 4.0 at Imperial 
College, Prince Consort Road, S.W.7. 
18th Brit. I.R.E.— Half-day sym- 
posium on “ Electronic digitizing tech- 
niques” at 3.0 and 6.0 at the London 
School of Hygiene and Tropical Medi- 
Keppel Street, W.C.1 
Institute of Navigation.— 
diometry, radio-astronomy and 
techniques” by C. M. Cade 
at The Royal Geographical 
Kensington Gore, S.W.7. 
L.E.E. Graduate and Student 
“Plastic cables in the tele- 
nications industry” by i 
t 6.30 at Savoy Place, W.C.2. 
Television Society.—* Television 
production” by J. K. Byers 
at 7.0 the Cinematograph 
F ation, 164 Shaftes- 
“ Loudspeakers ” by 
at the Royal Society 
ohn Adam Street, W.C.2. 
Radar & Electronics Associa- 
tion Student Section.—‘“ Marine and 
air radar simulators” P. Tenger 
Solartron) at 7.0 at Norwood 
Technica] College, Knight's Hill, $.E.27 
4th Radar & Electronics Associa- 
n Waveguides for long-distance 
ations ” by Professor H. E 
7.30 at the Royal Society of 
n Adam Street, W.C.2. 
1.E.E.—*“ Radio aspects of the 
| Geophysical Year” by Dr 
Rose at 5.30 at Savoy Place, 


“ Faraday, 
manuscripts” by Dr. L 
ams at 5.30 in the Long 
21 Albemarle Street, W.1 
ABERDEEN 
13th L.E.E.—‘“ The application of 
transistors line communication equip- 
ment” by H. T. Prior, D R. Chap- 
man and A. A. M. Whitehead at 7.30 
at Robert Gordon's Technical College 
BIRMINGHAM 
13th Society of Instrument Tech- 
nology.—* Ultrasonic inspection tech- 
niques” by W. B. Emms at 7.0 in the 
Lecture Theatre of the Byng Kendrick 
Suite, Gosta Green College of Tech- 
nology, Aston Street 
23rd. 1E.E.—‘“ Learning machines” 
by P. Huggins at 6.0 at the James Watt 
Institute 
BRISTOL 
18th. Brit.I.R.E.—* Data recording 
and presentation” by D. W. Thomasson 
at 7.0 at the School of Management 
Studies, Unity Street. 
CHELTENHAM 
27th. Brit.I.R.E.—*“A_ vidicon tele- 
vision camera channel” by B. J. Pover 
at 7.0 at North Gloucestershire Tech- 
nical College 
DUNDEE 
12th LE.E.—*“ The application of 
ransistors to line communication equip- 
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ment” by H. T. Prior, D. J. R. Chap- 
man and A. A. M. Whitehead at 7.0 in 
the Electrical Engineering Department, 
Queen’s College 
EDINBURGH 

9th. Institute of Physics.—* Light 
waves, radio waves and photons” by 
R. M. Sillito at 7.15 at the University 

12th. Brit.1.R.E.—“ The transistor 
and its use in communication and con- 
trol equipment” by E. Wolfendale at 
7.0 at the Department of Natural Philo- 
sophy, The University 
GLASGOW 

10th Institute of Physics 
waves, radio waves and photons” 
R. M. Sillito at 7.15 at the University 

Lith Brit..R.E.—*“ The transistor 
and its use in communication and con- 
trol equipment” by E. Wolfendale at 
7.0 at the Institution of Engineers and 
Shipbuilders, 39 Elmbank Crescent. 

25th. I.E.E.—Faraday lecture on 
“Electrical machines” by Professor 
M. G. Say at 6.0 at St. Andrew’s Hall 
HALIFAX 

16th. Institut-on of Product.on Engin- 
eers.—* Electronic copying on machine 
tools ” by R. Lawson at 7.30 at Percival 
Whitley College, Francis Street 
LIVERPOOL 

10th. Brit.1.R.E.—“ The use of tran- 
sistors in Communications and contro! 
by E. Wolfendale at 7.0 at the Univer 
sity Club. 

Lith 1.E.E.—“ Vision and position 

two electronic aids to marine naviga- 
tion” by Dr. R. B. Mitchell and C 
Powell at 6.0 at The Temple, Dale 
Street. 
MANCHESTER 

12th. Brit.1.R.E.—“ Progress in per- 
manent magnet materials” by J. E 
Gould at 6.30 at the Reynolds Hall, 
College of Technology, Sackville Street 
MIDDLESBROUGH 

12th. Society of Instrument Tech- 
nology.—“ Analogue computers” by 
R. E. Hare at 7.30 at the Cleveland 
Scientific & Technical Institute, Cor- 
poration Road. 


NEWCASTLE 

lith. Brit.I.R.E.—* Electronic weld- 
ing controls” by C. R. Bates at 6.0 at 
the Institution of Mining and Mechan- 
ical Engineers, Westgate Road 

18th. Society of Instrument Tech- 
nology.—“ The principles and manu- 
facture of junction transistors” by P. I 
Nicholson at 7.0 at The Conference 
Room, Roadway House, Oxford Street 
NEWPORT 

25th. Society of Instrument Tech- 
nology.—* Transistors” by S. S. Gold- 
berg at 6.45 at the Newport & Mon- 
mouthshire College of Technology 
READING 

23rd. LE.E.—*“ An introduction to 
electronic computers” by R. C. M 
Barnes at 7.15 at the George Hotel, 
King Street. 
SALISBURY 

llth, LE.E.—‘“ The planning and 
installation of a television transmitting 
station” by D. B. Weigall at 6.30 at 
S.E.B. Showrooms, 17 New Canal. 
WOLVERHAMPTON 

lith. Brit. .L.R.E.—*“ Recent develop- 
ments in semiconductor rectifiers” by 
J. Bulman at 7.15 at the College of 
Technology, Wulfruna Street 


Two Trix 
models 


PROVED 
and 
IMPROVED 


COLUMN TYPE 
LOUDSPEAKER 
An all-round improve- 
ment im acoustic eff 
ciency, permitting sma 
ler powered amplifiers 
a distinct directional 
flat beam effect cx 
tending coverage while 
sharply reducing rever 
beration and feedback 
effects One Trix 
column replaces with 
greater efficiency a large 
number of norma! 
speaker units with 
a corresponding _ re- 
duction in installation 
costs For all sound 
installations superb 
clarity of reproducnon 
is assured for both 
speech and music 


Write for detailed tech- 
mcal mformation. 


RIBBON 
MICROPHONE 

Now smaller, this new 

des‘gn gives improved 


performance, minmimuz- 
ng feedback effects 
while improving fre- 
quency response and 
sensitivity 


Model G7823 is com- 
plete with screened con- 
nector plug and locking 
ring, and beautifully 
firushed in satin chrome 
A silent switch adaptor 
G7819 is also available 


THE TRIX ELECTRICAL CO. LTD 
1-S MAPLE PLACE LONDON W./ 


Tet MUReam S417 4 nee 
Grane Trivadio Weeto London 
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By FREE GRID 


Grrid 

‘ mouth ) he word 
nothing more than { herring 
e) Similarly, clas: | Greek never 
used wey im the Ise voice 
the sword.’ Ihe nearest to 
Homer's battle-cry of 
Trojans and Acha Homer 
in that phrase, way used “ 

| Considering that he 1s the 

st extant Greck author, we ma‘ 

it that vo is the origi 

ining of ¢« ndeed, Liddell 

ind Scott only example of 
in inanimate use of ¢ n the whol 


Plato talk 


Grid ' think f a monophoni 
gramophone ‘ n ound repro 
jucer No d Free Grid’ 
till opposed he word becaus« 

lo not call 

yphonic sound: 

1 voice 

Mor 


OT 
ore 
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pl 

music. The polyp! 
important but 

ittle flatter 

Jemned in such illu 

; mmpany a translators 

Authorised Version whose 


ition of Exodu 


i good ind 
hen he says that no Greek 


worthy f hi salt would 


not only 
of 1611 but 
equally learned men who 
lorsed the A.V. translation of thi 
when they gave us the Revised 
mn in 1881, to say nothing of 
translators such as the lat 
Ronald Knox, a scholar 
reputation who, as 
zo gave us hi 
interpretation in 
only one trivial 
tution of ‘point’ 

edge , 
correspondent 
stands self-condemned in the two 
reasons he gives for castigating the 
A.V. translators, and also myself for 
quoting them. He gives as his first 


reason the alleged fact that ¢v means 
in and not on.”’ Unfortu 
nately his own champions Liddell and 
Scott, for whom I have the greatest 
respect, let him down for they tell 
us that ¢» means “ in,”’ “ on,” “with” 
ind several other things according to 
the context in which it is used 
Chis correspondent’s second reason 
that in no other passage does 
mean ‘“‘edge’’; but once more 
Liddell and Scott fail him as they 
three other passages, namely, 
Numbers XXI, 24; Deuteronomy 
XIII, 15; and Deuteronomy XX, 13; 
but, of course, it must be admitted 
these passages are all the work 
» same ‘* erroneous "’ translators 


for vy having no connection 
pia and, therefore, with 
Parkhurst, a learned Cam 
ridge scholar of the 18th century, 
thought otherwise although he did 
not, of course, deny that its next of 
kin was ¢¢yw just as nui is the next 
{ kin of dwyr Parkhurst takes us 
right back to the old Cadmean 
phabet and the very origins of 
eck in the second millennium B. 
which the unhellenistic letters « 
id » did not exist, which, in- 
identally, Plato mentions in his 
Cratylus 
Some centuries later came Homer 
irca 900 BAC by which time the 
ew letters, and the new word 
pellings they brought with them, 
id thoroughly settled down, com- 
with all the etymological rules 
which the Editor’s corres- 
pondent is obviously so very familiar 
Finally, this correspondent appears 
to have read his Wireless World as 
carclessly as he has his Liddell and 
Scott, otherwise he would know 
that I never said anything about the 
rich polyphonic sounds of music 
and well-modulated voices”’ as he 
»bviously implies. We must, I think, 
gree to differ like the learned mental 
specialists in a recent cause célébre 
in the Courts 
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Lhe Editor has also passed to me 
very interesting letter from Dr. 
Leslie Knopp who writes: 

Free Grid’s reply to Mr. Pawley’s 
letter is both misleading and inac- 
curate, although Mr. Pawley’s state- 
ment is not strictly correct. 

“The primary meaning of dw 
was the sound of the voice (principally 
of men) subsequently it was used to 
mean any articulate sound, and by 
some careless writers, to mean any 
sound or tone dwyvy should be 
used only for articulate sound as 
opposed to ¢édo¢ for inarticulate 
sound and, Mr. Editor, you can 
kindly inform Master Free Grid that 
the Greek texts of LXX are very 
corrupt—but a literal translation of 
Theodotion’s version of Ex. XVII, 13 
would be 

“‘Whereafter the chosen [men of] 
Joshua made uncomfortable Amalech 
{and his} people with the slaughter 
swords |which have very sharp edges] 
or dwvicvpryywr for sound from 
inanimate objects 

“Free Grid had better get off his 
war-horse! Although Xenophon used 
¢éwyy to mean the cry of men in 
battle, ¢dvAoms is more correct for | 
din of battle or ¢AvtaBos for confused 
noise j 

“dovy, means slaughter or murder 
always in the plural) and comes from 
the verb ¢ovetw which has nothing | 
whatever to do with the anatomy.”’ | 

Dr. Knopp makes criticisms similar 
to some, but not all, of those put 
forward by Mr. Thornton but he 
condemns also those people respon- 
sible for certain corrupt texts of the 
Septuagint, and in this I have a 
sneaking sympathy with him. Since | 
this contentious Greek text of Exodus 
XVII, 13 has proved such a stumbling 
block, I have reproduced it at the 
head of these notes in Hebrew, the 
tongue in which it was originally 
written. This should make everything | 
clear to everybody. [If not, will they 
kindly join with me in calling it a day! 
—ED.] 


Cacophonous Caterwauling 


WHY is it that nothing seems to be 

done about the irritating whistles 

from neighbouring tclevision sets 

which plague listeners to programmes 

on the medium-wave band of “ blind” 

broadcasting? Every reader of Wireless 

World knows its cause and the tech- 

nical problems surrounding its 

absolute removal; but why don’t} 
we who have passed the “ eleven | 
plus’’ and therefore prefer the 

civilized musical programmes of 

blind broadcasting to the pedomcous 

pucrilities of so many television 

programmes raise such a clamour that 

the P.M.G. is forced to do something 

about it under the powers which he 

undoubtedly has? Don’t tell me that 

the obvious answer is to listen on the 

v.h.f. band; there are some of us| 
who prefer our music from the | 
continent. 
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DEPENDENT 
ON SIGNALS 


NEW VENTILATED 
MAINS SIGNAL LAMP 


List No. D.811/Col: Red, Orange, Green, Blue, White. TRANSLUCENT 
List No. D.810/Col: Red, Amber, Green, Blue, Water Clear. TRANSPARENT 


We announce another addition to the comprehensive range 
of BULGIN Signal Lamps. Suitable for the popular mains voltage pigmy 
sign lamp (filament or neon). 

Open construction gives maximum heat dissipation and the glay lens 
is removable from the front for easy lamp changing. The bracket is 
of steel for strength and the lampholder is moulded for toughness and 
safety. 

Careful design has achieved an outstanding combination of strength, 
safety and speed of lamp replacement making it ideal for industrial uses 
and we feel confident that it will prove itself popular and worthy of the 
BULGIN tradition of quality. 


poree 
‘ “, 
a 


Cue: 10000 Eleciionir (omponen 


A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX 


Telephone: RiIPpleway 5568 (12 lines) 


RANDOM 


List 


Service Without Tears 

ABOUT this time last year, if I 
remember aright, I praised the steps 
that some radio and television manu 
facturers had taken to make things 
easier for the serviceman when he’s 
engaged in trouble-tracking I’m 
glad to see that the good work goes 
on this year, ° which 
can be removed easily from their 
cabinets, hinged panels and many 
other aids to getting quickly at their 
innards. But I still don’t like to see 
tour-contact 
transformers, 


n printed 


here are sets 


such as 
sockets 


components, 
soldered into 
il circuits. As one dealer 
put it, them you really 
need a soldering iron with four ad- 
justable bits! There’s always the 
risk, too, that when they’re being 
removed laced the printed 
wiring may be accidentally damaged. 
However, there are 


to get out 


iponents 
the 
using 
One of the 


on the market which overcome 
disconnection problem by 
spring-loaded contact 
tatest example is a ometer 
with spring the 
printed-circuit chassis of R.G.D. and 
Regentone sets. The 


potent 
oaded contacts on 
interesting 
point is that the potentiometer is 
mounted that the contacts are 
applied printed 
circuit board, not its face. Actu- 
ally, they fit i ittle indentations 
cut along the 
When the 
is melted the 
from the printed ci 


TV Totals 
OFFICIAL figures 


of television 


board 
ict 
s0i0er 


contact 


receive 
since 1954 make 

The latest 

little stale, 

collect and publish t 
Our own G.P.O.’s licence figures, 
for example, are gen ly a 

few weeks 

at the 
3,239,000 
side of the 
latest figure 
ing advance in 
years. 


information 


good 

end 
TV 

Iron ( I n 

is 14,291,000—an 


about four 


were 


this 


amaz 
a half 
alw ivs 
been at the head of the list, with 
Western Germany, whose sets in- 
creased from 1,211,935 to 2,125,130 
during 1958, next, ] 

behind. Third 

1,098,899, and fourth 


Our own country 


528 


RADIATIOL! 


receivers numbered 988,594 when the 
list was drawn up, and are now prob- 
ably well above the million mark. At 
first sight it’s rather surprising that 
there should be only 50,304 sets in a 
prosperous country like Switzerland; 
but there must be large tracts of 
mountainous country where 
tion is still impossible 
Italian scheme of 
lite station for 
is adopted. 


recep- 
unless the 
a fly-power satel 


almost every valley 


Not Too Loud 
IN 1952 the Society of Music 
Enthusiasts (of which P. G. A. H 
Voigt was at one time chairman) was 
founded in Toronto. Until recently 
it was a flourishing concern; now 
lack of support has forced it to close 
down, which is a pity. It’s rather 
surprising, too, considering what a 
vogue there is for hi-fi. Talking of 
hi-fi—which to some people too often 
means excessive volume—calls to 
mind some verses by Christine 
Britton issued some time ago by the 
Society of Music Enthusiasts. Her 
“ Neighbour’s Lament” is very much 
to the point. 

Nowadays, it's smart to be 

Hep to high fidelity 


Run and buy them, do not 
Naked chassis 


falter— 
plywood altar 


Learn the jargon; rant and rave 
About the baffles that you crave 
Speak of speakers reverently 
Own a minimum of three 
. . ° 
Twist the knobs eternally 
Speaking sonic symmetry 
Accept the plaudits of the town— 
But for $.M.E.’s sake TURN IT DOWN! 


It's Skill You Pay For 

“THE dealer replaced a component 
costing 1s 3d and charged me 10s 6d 
for the job.” One often hears that 
sort of grouse from people who don’t 
believe that the serviceman has to be 
paid for all the time he’s away from 
his workshop, if he comes to your 
house, that he has to 
pretty expensive testing 
ing instruments 
above all a fault in a sound or tele 
vision set may take a long time to 
track down There’s too much com 
petition nowadays for dealers to be 
tempted to make excessive charges 
There may be odd ones here and 
there who do, but they don’t as a 
rule stay long in the game, for a bad 
reputation is soon built up and that’s 


have some 
ind measur- 


available and that 


their undoing. What people are apt 
to forget is that they’re paying a good 
man for his skili 


Bogus Degrees 
ANYONE who looks at the adver- 
tisement pages of some American 
papers and magazines can’t help 
being struck by the number of con- 
cerns which offer to help those who 
enrol with them to get degrees or 
qualifications in a vast variety of 
subjects. The American Council on 
Education has recently made an 
exhaustive survey and reports that 
whilst there are many reputable 
organizations there are swarms of 
dishonest concerns which, they 
reckon, are cheating students in 
other countries to the tune of £25M 
1 year—and getting away with it, 
Such students, officially estimated at 
750,000 every year, are induced to 
pay good money for a completely 
phoney” degree, not worth the 
price of the paper on which the 
diploma is engraved. I don’t imagine 
that many of the victims who be- 
come alleged Masters of Electronic 
Technology, or Doctors of this, that 
or the other come from this country, 
for they’d find it very hard to get 
their spurious qualifications accepted 
by prospective employers here. Still, 
one never knows. 


Bankers and Electronics 

THE Big Banks are becoming very 
electronics minded these days. 
Closed-circuit television enables the 
manager to have your account put 
before his eyes when you go to his 
office in the hope of increasing your 
overdraft. And recently one of the 
Big Five has placed an order for a 
transistor Emidec computer. It is to 
be installed at a central point in 
London and will deal with the 
40,000 accounts of 15 branches. 
Each branch will send in its facts 
and figures via the teleprinter and 
the answers will be returned to it in 
the same way. The cost is pretty 
big—£125,000 for the computer 
alone and additions and gadgets may 
bring it up to nearly double that 
figure. But it will save a lot of time 
—and time, we’re told is money. 
Electronic devices have a great deal 
to offer to big businesses and it’s 
good to see that this is becoming 
more and more widely appreciated. 


WireLtess WorLp, NOVEMBER 1959 


NOVEMBER, 1959 WIRELESS Wortp 127 


Auolitions that are 
acclaimed throughout the world 


The “‘ Point One Stereo”’ pre-amplifier is designed so that it can be used with 
any Leak monaural power amplifier or a combination of any two Leak 
monaural power amplifiers additionally to its more normal use with the 
** Stereo 20”" or ‘‘ Stereo 50.”’ 


“The ‘ Point One Stereo’ pre-amplifier is probably the most comprehensive unit in 
existence covering every refinement for stereo tape, disc and radio plus monaura! amplifi- 
cation for any form of input signal . . . it is difficult to think of any additional requirement 
that one would ever wish. The equipment performs with the high performance always 
associated with the tradition of Leak equipment. It is a fine example of design and con- 
struction, and the pre-amplifier can be used with any other Leak main amplifiers. How 
the pre-amplifier can be sold for as little as £21 can be answered only by Harold Leak. 

Summing up, therefore, one can highly recommend the Leak stereo system for use with 
any current monaural or stereo input whether it be from pickup, tape, radio or microphone.” 


Extract from Test Report by Jj. C. G. Gilbert reprinted from the Music 

C. GILBERT Trades Review, February, 1959 and in our advertisement in October’s 
CARA Aare. tee ‘Wireless World”. The full two-page Test Report and an illustrated 
M.Brit. L.R.E., F.T.S. | brochure on the amplifiers will be sent to you on request. 


€21:0:0 . ... . a price made possible only by world-wide sales 


Trough-Line F.M. Tuner (se/f- 
STEREO 20 amplifier 29 GNS TL/I2 PLUS amplifier 18 GNS powered) £25.0.0 pilus £8.15.0 tax 


Fill in coupon for further 


] ‘ 
lafeemecion oo beet j Please send me Test Report and Brochures | 
LEAK) =" | 3 


LR EK NE Se eight a NN yay = ~ 
| 


. the first name 
ww. 11.59 | 


in High Fidelity since 1934 : 


pe A en eT 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3 
Telephone : SHEpherds Bush 1173/4/5 Telegrams : Sinusoidal, Ealux, London 
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Medium Power 
TV Transmitter 
for 


Band iil 


The 5kW vision transmitter, 
sound transmitter and com- 


bining unit are contained in 


= 
=i 
* 
~ 


an assembly of cubicles with 
built-in air cooling system 


This complete operational 


; ae ~ 
Seen 


unit measures 15’ 1’ overall. 
The combining unit incor- 
poratesa bridge type diplexer 


and vestigial sideband filter 


ce 


4 


and provides the necessary 
monitoring facilities with a 


single coaxial output 


% Modern styling and latest technical design. 


% Includes power supplies, integral cooling and comprehensive 
control system. 


- 


Simplified circuitry and use of tuning suitable for two trans- 
mitters operating in parallel. 


* Fully protected against overload and provided with optional 
resetting safety devices for the protection of equipment. 

% Comprchensive monitoring and metering facilities. 

Featu feS: +* Ease of maintenance. 

% Frequency stability suitable for receivers operating on inter- 
carrier system. 

%* Easy to install. 

% Economical to operate both in power requirement and in 
valve replacement costs. 

% Mechanical Interlock system is employed for personnel 
protection. 

% Can be supplied for British, American, C.C.I.R. and O.LR. 
standards. 


For full technical details please write to 
PYE LIMITED - SALES DEPARTMENT - TELEVISION TRANSMISSION DIVISION - CAMBRIDGE 
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Gen JerCel siticon 


RECTIFIER STACKS 


incorporating RS.3 & RS.5 series 


Silicon Junction Power Rectifiers 


The design of these SenTerCel 


Silicon Rectifier Stacks offers 


many advantages including 


small size, low weight and 


higher ambient operating temperatures (up to 100°C). At present, 
silicon stacks are supplied with half-wave, bridge or push-pull connec- 
tions for either single-phase or three phase inputs. The great variety of 
possible series and parallel connections between diodes provides an 
extensive range of voltage and current outputs. These ratings are listed 


in Information Leaflet No. MF/105 Ed.1. which will be sent on request. 


Standard Telephones and Cables Limited 


Registered Office: Connought House, Aldwych, London, W.C.2 


COMPONENTS 
GROUP 


RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX 
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With so small a component as the Suflex Polystyrene 
Capacitor, the Termination is not merely the “point of 
connection” we read about in the text-books. The 
Termination is usually a capacitor’s only visible means of 
support, and modern production methods—especially printed 
circuits—impose their own new requirements. To take 
account of these needs, Suflex Capacitors can be supplied 
with formed leads of extra thick wire, with Terminations at 
both ends or at one end only, and in virtually any desired 
shape. If you have been out and about looking for accurate, 
small capacitors, to fit in easily with an up-to-date production 
chain, your search terminates here 


Suflex Polystyrene Capacitors 


SUFLEX LTD. 35 Baker Street, London, W.1. Telephone: WELbeck 0791 


Nini — 10< , - 
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Plesse j 


~~ 


ediate delivery 


e 
~ type Silicon Rectifiers 


4 $f and this isn't all. 
Simet “AS” type Silicon Rectifiers cost 

less than Selegium and-valve types for a 

~gtgat man fons, operate at higher 

s than both Selenium or 
Germanium (up to 150 C), do not age, 
and show Savings in weight, bulk 

and total cost. 

The range is extended to 800 P.I.V 
Engineers and Designers who would like 
a to know more are invited to write for 
—_ omplete data... and... deliveries, 

. remember, are immediate. 


Cc 
i 


THE PLESSEY COMPANY LIMITED 


Cherncai & Metallurgn at Divtseoe 
WOODBURCOTE WAY, TOWCESTER, NORTHANTS 
Telephone, TOWCESTER 312-6 Telegrams. Plessey Teles Towcest 


Overseas Soles Orvar satvor 

PLESSEY INTERNATIONAL LTO 

WFORD. ESSEX. ENGLAND 

Telephone: LFORD 3049 Oversess Telegrams. Plestomter. Telex. tford 
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A service tor Designers 


The possibility of a component change—due to shortage of supplies, 
increased costs or failure to meet specific conditions — is a problem facing 
every designer of electronic equipment. However, one basic component can 
be ‘tailor-made’ from the start, for LAB will supply the precise type of 
Resistor required, ex stock and at the right price. Write for full technical 


data, prototype samples and price schedules to:— 


THE RADIO RESISTOR CO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8 
Telephone: Maida Vale 0888 


OHMIC | TOLER- 


CARBON WATTS | RANGE | ANCES + 
1. Solid 1&2 10—10M 5% & 10% 
2. Cracked 30—20 1—SO0OM /|5% & 10% 
3. * High Stability 1/10—3 1—SOM 0.5% 1%2%5% 
4. Variable 3 5K—2M os 
5. V. High Resistance }—3 SOM—10!3 15% & 10% 
6. V.H.F. (Rods & Discs) | 1/10—1 10—IK 1% & 2% 
WIREWOUND 
4. Rheostats 4—500 10 — 80K 
9. Sliders 215 10— 16K —_ 
8. Vitreous 3—500 1—ISOK |1%2%5% 
7. Cemented 1—I5 1—25K 5% & 10% 


* The ubiquitous blue (1%) grey (2%) “ HISTABS” 
) 
|} Do you KNOW 


« 
|} THAT Rheostats (4) can be made up in twos go Seay 


} /} and threes on a common spindle S ‘1 A B) 
4-4 eS d 
THAT the whole of the vast range 4>< | + 28 
.. <A, 
sin 4 } shown under (3) can be delivered ex YS es 
P stock in all Preferred values ——_ senven * 


Vitreous Enametteo Resistors 


R.C.S.C. Style RWV4L 


FULLY A.C.S.C. TYPE APPROVED, 101) to 22K), our 
RWYV4L style resistors conform to Inter-Services Spec. 
RCS III. 


Other styles available. R.C.S.C. type approval applied for 


TRANSISTORISED 
POWER 
AMPLIFIERS 


PORTABLE, MOBILE, MAINS 


Rating in watts 


FOR ALL RADIO, AMPLIFIER & 


RCSC Cc ee 
SOUND INSTALLATIONS Style Style Services Commer- Range 
ENQUIRIES: — 7 Le 
RWvV4-J VPFr4 3 a 502 to BKY) 
RWV4-K VPFIO 45 10 5Q to 68K 
RWV4-L VPFI4 6 14 102 to 100K) 


THE C.G.S. RESISTANCE CO. 
EVERTON, LYMINGTON, HANTS. Tei. Milford-on-Sea 269 
London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147 


STANSTED, ESSEX. 


TELEVISION AERIAL COMPONENTS 


DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue 


¥% Band Ill Folded Dipoles (As illustrated) % Mast Coupling units for 2” Masts. 


te Reflector and director rod holders * !nsulators, Both Rubber and Plastic 4 
(As i!lustrated) ; 
%& Masthead Fittings for 2", 1", 14" ye Alloy Tubing for Elements, Cross 
and 2” Masts. boom and masting. 
Send | /- P.O. for the revised, fully illustrated catalogue to 


FRINGEVISION LTD., Marlborough, Wilts. Phone: 657/8 —/ 
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FAMOUS 


RCA TRANSMITTERS 


TYPES ET 4336. K & L 


Frequency 2 mc.-20 mc. 


Power output: 350 w. telegraph. 
250 w. telephone. 


Type of modulation—Class B high level. 


Audio input impedance 500 ohms. 


Power supply 190 to 250 v. single phase 50-60 c. 
Tube complement: Crystal oscillators—807, Master oscillators—807, 
Intermediate amplifier—807, Power amplifier—813(2), Moduiator— 


805(2), Rectifier—866A (4). 


Complete with Master Oscillators, crystal multipliers, speech 
amplifiers, microphones, keys, instruction manual, etc. 
We guarantee full supply of all replacement parts for a minimum of 


5 years after purchase. 


PCA. 


RADIO 


Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone: RIV 8006/7 


AMPLIFIER 
WITH SEPARATE PRE-AMPLIFIER 

Retail | 
Price | 
| 
| 


Supplied complete 
only (i.e. Main 
Amplifier and Pre-amp.) 


I5 GNS. 


Size of main amplifier 9in. x 7in. x Sin., 
Pre-amp. Ilin. x 4gin. x 2}in. Fronc- 
Plate I2in. x 34in. Stoved Gold ham | 
mered finished chassis. Front Plate 
Polychromatic Gold. Weight of main | 
amplifier 1O0lb. Pre-amp. 3ib. For 59 60 
c.p.s. A.C. mains 200-230-250 v. or to! 
order for export 

The Following Outstanding Test Figures 
include Pre-amplifier. 
Sensitivity (0 watts) 
L.P. 25 m.v 

78 r.p.m. 20 m.v 

Radio, 35 m.v 

Microphone, 2.5 m.v 

Input Impedance 

All inputs 500k. Plus l0pfd 


(for 


Frequency Res 

+2 d.b. 30—25, C.p.s. 
Power Consumption 
90 watts. 


Maximum Power Output 
in excess of 12 watts. 
Negative Feedback 
Total 32 d.b | 


SEH Wy er —— 


(lb Me Mth 0 le ah, th bey hil, witncsiern te. 
MODEL LIO HIGH FIDELITY 10 WATT 


) 
} 


HARMONIC 
DISTORTION 


Inc. Pre-amplifier) 


+9 d.b. to —9d.b 


—7 d.b. at 9 Ke/s 
— 10 d.b. at 5 Ke/s 


TRADE AND EXPORT ENQUIRIES TO: 


LINEAR PRODUCTS LTD. 


measured at 10 warts 


For 


HIGH SENSITIVITY! 


HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 
REASONABLE COST! Also Avaitabie 


| MULLARD VALVES 


ed ECC83(2); ELB4(2), 
EZBI(I 
OUTPUT MATCHING*S 


For 3 ohm and [5 ohm L/Speak- 
ers from high grade sectionally 
wound output transformer 


RESERVE POWER SUP. 
PLY (for Radio Tuner) 300 v 
30 m.a. smoothed and 6.3 v 
1.5 a. at 4pin socker. 


ELECTRON WORKS, 
ARMLEY, 


The L45. A compact High 
Quality 4-5 watt amplifier 

Size approx. 7-5-Siin. high. Sensitivity 
is 28 millivolts so that the input socker 
can be used for either microphone or 
gram,, tape, radio tuner etc BVA 
valves used are ECC83, EL84, EZ80 
Controls are: Vol. Treble and Bass with 
mains switch. The Tone controls 
provide full compensation tor ion 
playing records. Output matching for 
ohm loudspeaker. Retail orice €5/19/6. 


THE LT45 TAPE DECK AMPLI- 
FIER. A complete unit (power pack 
and oscillator incorporated) ready for 
connection to A.C. mains. 3 ohm loud- 


speaker and practically any make of 
deck. Negative feedback equalization 
cena by multi-position switch 
for 34, 74 and Sin. per sec. Retail 
price 12 ens. 
DIATONIC 10-14 WATT. High 
Fidelity amplifier with > Senge pre- 
amplifier. Retail 12 @ 
CONCHORD 30 WATT. Hi-Fi 
amplifier with two reparately con- 
trolied inputs Retail 15 
LSO0 SO WATT AMPLIFIER. Size 
approx. 13 x 9 x Jin. Sensitivity 25 m.v 
Outputs for 3 and 15 ohm speakers 
Retail price 19 
13/3 STEREOPHONIC AMPLI- 
FIER. Sonsitivicy 159 m.v. Output 3 
watts on each channel Rotail 7 ens, 


Tol. Leeds 63-0126 


(3 lines) 
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ensure 
foolproof contact 


Versatile and reliable, Keyswitch relays 
set the standard for design robustness, 
sensitivity and extremely efficient opera- 
tion—even under the most hazardous 
operational conditions. 


444th 


fi , 
bh tins 


MAJOR TYPE 
*B.P.O. 3000’ 
The best known and most useful relay 
available. Spring sets allow from one make 
or break to 12 change-overs. For minute or 
heavy switching, sensitivity down to 30 milli- 
watts. Adjustable for critical timing, fast or 
slow operation. Standard or Tropical finish. 
Special Adaptations can be supplied 


MINOR TYPE < 600’ 

Ideal for simple switching operations where 
lightness, compactness and economy are 
prime considerations When fitted. with 
contacts similar to the ‘‘B.P.O. 3000” 
Keyswitch is faster in operation and release. 


A brochure giving full technical details 
of the above relays, plus Lever Key 
Switches and High Speed Relays, will 
gladly be supplied on request. 


Principals and Design Engineers are invited to discuss 
requirements for special applications. The advice of our 
design and development department is freely available 


Extremely advantageous 
quotations can be offered 
for quantity orders. 


CONTACT 


KEYSWITCH 
FOR IMMEDIATE DIRECT SUPPLY 


2 lrongate Whar? Road, Praed Street, London, W.2 
Tel. PADdington 2231 


Contractors to Home & Overseas Governments & H.M. Crown Agents 
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Ramanber- Radiospares components are 


delivered absolutely “by return” 


THE WORLD'S GREATEST BOOKSHOP 


* PF? FOR BOOKS 4 * 
FOR ALL YOUR TECHNICAL BOOKS 


‘A bookshop such as booklovers dream of. There 
is no other bookshop anywhere, to compare with 
Foyles.’ 


— A Customer's Letter 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) oe Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


PARKERS SHEET 
METAL FOLDING 
MACHINE 
HEAVY VICE =e 
MODELS oF 


& Carr. free 


With Bevelled Former Bars 


No. |. Capacity 18 gauge mild steel x 36in. wide 47 10 © 
No.2. Capacity 18 gauge mild steel x 24in. wide as $s 0 
No.3. Capacity 16 gauge mild steel x |8in. wide a6 5 0 


End folding attachments for Radio Chassis, Tray and Box Making...for 36in 

model, 3/6 per ft. Other models 2/-. The two smaller models will form 

flanges. As supplied to Government Departments, Universities, Hospitals 

One year’s guarantee. Money refunded if not satisfied. Send for details 

A. B. PARKER, Wheatcroft Works, Wellington Street, Batley, 
Yorks. Tel. 426. 
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‘Wide range and variety of CERAMIC TRIMMERS 


High Stability in most 
exacting conditions. 


Are being increasingly incorporated 
in electronic equipment owing to 
their VERY COMPETITIVE prices, 
HIGH QUALITY and RELIABILITY. 


Samples and Catalogues available on 
request. 


STEATITE INSULATIONS 
LID. 


31, George Street, Lozells, 
Birmingham 19. 


Teléphone: NORthern 8357/8. 
Telegraphic address: ‘*Steatite-B’hem, 19°" 


~RADIo ™ 


WALRAD 
~~ TUBE ~~ 


ALL TUBES OF BEST BRITISH 

AND CONTINENTAL CURRENT 

PRODUCTION, BRANDED AND | 
BOXED “WALRAD” 


LEADING BRITISH MANU- { 
FACTURERS’ PRODUCTION 
ALSO AVAILABLE WITH @@ 
THEIR OWN BRAND & BOXES 9 


LOWEST 
PRICES 


ALSO IN STOCK 
LARGE RANGE OF |-- 
‘| AMERICAN TYPES en 


WALMORE ‘ELECTRONICS LTD. 


PHOENIX HOUSE * 19-23 OXFORD STREET © LONDON ; W11 


Cables Telex 


GERard 0522-3 VALVEXPOR-LONDON LONDON 28752 
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WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE 


Some 
= 
ad 


ws 


@ PROMPT DESPATCH SERVICE 

@ HOME AND EXPORT ENQUIRIES 
WELCOMED AT ALL TIMES 

@ 110 VOLT ITEMS AVAILABLE 


*% RECORDERS 
Vortexion W.VA 
Vortexion W.V.B 


493 13 0 
éii0 3 0 


* SPEAKER SYSTEMS 
Quad Electrostatic 
Wharfedale SFB/3 
Wharfedale Co-axial !2 
Wharfedale Golden !0 
Tannoy !2in. Dual 

Tannoy Sin. Dual 

Vitavox DU/120 

WB. 1016 

WB. 1012 


*% AMPLIFIERS & TUNERS 
(STEREO) 

Quad 22-Controi Unit 

Quad if Amplifier 

Leak Stereo 20 Amp 

Leak Point One Pre-Amp 
Avantic SPA Il 

Pamphonic 3000 

Rogers Control Unit 

C.Q. Twin Four 


Jason J.2/10 Mk. iil 

Pilot SHF.1S 

Dulci DPA/10/2 

(SINGLE CHANNEL) 

Leak TL!2 Plus 

Quad i Amplifier 

Quad Control Unit 

Rogers Cadet 

Rogers Junior 

Rogers Pre-Amp 

Rogers Switched FM Tuner 

Quad FM Tuner 

Chapman AM/FM 

Jason JTV Tuner 

*% STEREO PICK-UPS 

Ortofon Head 

Ortofon Arm 

Decca 

Elac Stereo twin Cartridge 

Ronette 

Ronette DC284 

Prices quoted are based on latest informa- 
tion available at time of going to press. 
Enquiries for new items by firms mention- 
ed in this advertisement invited. 


Goodmans Tri Axiette 
Goodmans 300 

Goodmans 400 

Goodmans 15/4 

Goodmans AL 120 System 

Philips Dual Cone 

Kelly Ribbon Mk. ti 

B. J. Tweeter complete 

* MOTORS AND PICK-UPS 
Lenco GL60 Trans. Unit... €28 
Lenco GL58/R & Stereo P.U. £29 
Garrard 30! €22 
Garrard 4HF/Stereo P.U aig 
Connoisseur Motor Type B £27 
B.J. Head & Stereo Cartridge £8 
Goldring 580 «s 
Goldring 700 Stereo Cartridge €9 
Truvox . Garrard Arm and P.U £4 
Collaro Mk. IV $72 Collareo 4TR200 £14 
Microphones by Lustraphone, Resio, Acos, oprroron, LEAK. CONNOISSEUR. COLL 
Simon Sound, Geloso, etc Also available C a Celiere end 
* TAPES BY ALL LEADING MAKERS changers with stereo or mono pick-u 


MODERN ELECTRICS ira: 


VALVE BASES (STEMS) IN LEAD 
AND HARD GLASS VALVE SLEEVES 
QUARTZ CRYSTAL CONTAINERS 
WE SPECIALISE IN SHORT RUNS TO CUSTOMERS’ 
SPECIFICATIONS. WE INVITE YOUR ENQUIRIES, ALSO 


FOR OTHER GLASS PARTS FOR THE ELECTRONICS 
INDUSTRY 


Brenell Mk. V 
Ferrograph 4AN 
Ferrograph 4AH 
Ferrograph 66N 
Grundig TK20 with M 
Grundig TK30 

Philips EL3527 
Reflectograph Stereo 
Stuzzi Transistor 
Grundig Stereo 

% STEREO DECKS 
Ferrograph Stereo-Ad 
Ferrograph 88 
Ferrograph 4 S/N 
Brenel! Stereo Deck 
% STANDARD DECKS 
Wearite 4A Mono 
Wearite 4B Mono 
Brenell 


64 gns. 
Bi gns 
86 gns 
84 gns. 
52 gns. 
72 gns. 
39 gns 
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EVERYTHING FOR RADIO, RECORD 


arry extensive and up-to-dote stocks of equipment, compo- 
accessories by Britain's leading meokers Enquities 
ait with by return 


164 CHARING CROSS ROAD, LONDON, W.C.2 


(3 shops from Tottenham Court Road Station Underground) 
Tel.: TEM 7587 & COV 1703 Cables: MODCHAREX, LONDON 


STABILIZE your Ac MAINS with the finest 
equipment, at a fraction of the normal cost :— 
FERRANTI 74-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS 
Any stabilized output voltage in the range 200-250 v. 
can be selected by plug-board tappings. The selected 
Output voltage is automatically maintained constant 
within -+ $°.,, at all loads 0 to 30/374 amps., when the 
supply voltage is varying over the range +8° to 

12%. 


DAY-IMPEX LIMITED 
PROGRESS WORKS, BRUNEL ROAD 
EASTWOOD INDUSTRIAL ESTATE 
SOUTHEND-ON-SEA, ESSEX 
Telephone: EASTWOOD 525296/7 


Frequency compensated 45-55 and 54-66 c/s. 
Excellent output wave-form. 
Can also be used as a variable transformer. 
Unused. Complete with spares and instruction 
book 
P. B. CRAWSHAY 
94 Pixmore Way, Letchworth, Herts. ’Phone 185! 


For Safetys Sake 
use AVO Prodclips 


Patent No. 7488! / 


Safety first every time with these patented spring- 
loaded AVO Prodclips. 


Cleverly designed for use as insulated prods, they are 
invaluable for reaching and holding test points which are 


difficuk of access. 
Post Free 15 /- per pair 
AVOCET HOUSE - 92-96 VAUXHALL 
AXYO trv 


BRIDGE ROAD, LONDON, 8.W.1 


Victoria 3404 (12 lines) 


with Trigger-Action 


Spring-Loaded Clips 


.. PRESS TRIGGER 
TO OPEN 


RELEASE TO GRIP 


WIRELESS WorLD 


New techniques demand new tools. Transistors, printed 
circuits, sub-miniature components can now be soldered 
more accurately, with much less effort, without risk of 
damage to adjacent components with the feather-weight 


pencil-thin Oryx. Available in seven models for continuous from 


working up to 470°C. Widely used by instrument 25/ 
- 
makers, electronic equipment makers throughout the 


world. It will pay you to give the Oryx an extended subject 


trial on your own production lines. EXCLUSIVE ORYX FEATURES 
* Low voltage (6-24 v.) absolutely safe, therefore ideal for female 
. UICKER ee 
or eee 
Heats up in 35 seconds—cannot overheat during extended use 
8 e T T z & J ° i n r s Uses renewable, interchangeable, corrosion-resistant bits 
Patented heating element has no ceramic spacers or mica insulators 
at less cost il Ideal for battery-operated mobile service on cars, trucks, aircraft 
be 


Write now for Efficiency equal to mains-operated 80-watt iron at fraction of 


illustrated Folder weight and size 


and Price List % Fully guaranteed against breakdown for twelve months 
O RY ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX. Tel.: WORTHING 9895 


RADAR SEARCH RECEIVERS AN/APR4 


This American Receiver is designed to determine the presence of, and measure the Frequency of, Radar or Radio 
Signals, and to determine the Modulation that may be present, thereby giving an identification of the relative strength 
of these signals. 


The Receiver has an integral 110 v. A.C. Mains Power Pack, and has 5 stages of I.F., with provision to feed the 
1.F. Amplifier to a Panoramic Adaptor. There is also a Detector Stage, a 2 stage Video Amplifier (100 c/s-1 Mc/s, 
+ 2.5 db), and a Beat Frequency Oscillator. 


Frequency Measurement is by means of “ plug in ” Tuning Units with Directly Calibrated Vernier Scales of extreme 
length, 3 of which are supplied covering 38-95 Mc/s., 74-320 Mc/s., 300-1,000 Mc/s. 


The complete equipment has been thoroughly reconditioned “‘ as new."’ 


PRICE £135 


HARRIS ELECTRONICS (LONDON) LTD. 
138 Gray's Inn Road, London, W.C.1. (Telephone: Terminus 7937) 
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seeing 
is believing 


A stabie signal of very low harmonic content within 
the frequency range 10 c's to 120 kc/s, plus direct 
reading: these are two outstanding advantages of 
the Wayne Kerr Audio Signal Generator Type $121. 
This is a high grade laboratory 
for use with circuits under ts 
conditions. The output frequency is clearly and 
accurately = own and the amplitude remains constant 
to within 0.24B at any setting, with a particularly 
low level of distortion. The unique dial display is 
designed for sin apid operation, permitting either 
the selection of major intervals by means of switches 
or the continuous fine control of frequency on an 
open horizontal sc 

Two outputs are available: 0-30 volts at high im 
pedance and -ohm attenuated output covering 
the range a reference level of lmW 

For all the is a compact 
light and | i f iipment which combines 
higk precision with gre practicability. For these 
reasons ne Ker Signal Generator is 
appr , r Arme Serv s’ use under the inter 
Servi é *T 41 


instrument designed 
development or service 


The tyne Kerr Audio mal Generator te fully des 
cribed i f it Leaflet )Sti21, copies of 
which are 


WAYNE KERR 


Audio Signal Generator $121 


THE WAYNE KERR LABORATORIES LTD., 
Sales and Service, 44 Coombe Road, New Malden, 
Surrey. Telephone: MALden 2202 
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ham Place, Richmond, 
E.1. Australia. 


MODEL “Q” 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 
For Layer Wound Coils. Wave Wound Coils. 
Strip Winding Machines. 

For Wire Gauges from 10 to 50 S.W.G. 


Machines supplied complete with Motor, Clutch, and Cabinet Stand or 
to Customer's Specifications 


Manufacturers of High Class Winding Machines for Thirty Years 


ETA TOOL CO. LTD. 


29a WELFORD ROAD, LEICESTER. 


Phone: Leicester 56386 Groms: Leicester 56386 


A.C. SOLENOID 


TYPE SCM. 
9/10ths 
FULL SIZE Continuous 3 ozs. at }’ 
Instantaneous to 2 Ibs 
Larger sizes available 
Also - Transformers to 


7kVA 3 phase. 


Current Transformers 
100/5 to 2000/5 
All classes. 


R. A. WEBBER LTD. 


18 FOREST ROAD. KINGSWOOD, BRISTOL Phone 67-4065 


THE ONLY 


SUB-MINIATURE 
“3000 TYPE” RELAY 


The Hopwood—Par Type 
P3 relay, although minia- 
ture, retains every possible 
feature of the “* 3000 
Type” plus ceramic in- 
sulation and hermetic 
sealing 
Up to 6 HD or LD con- 
tacts and (if required), tags 
for printed circuits 
Telephone 
HOUnslow 6266/7 & 8338 


WRITE FOR LIST W.! 


Made in England 


D. ROBINSON and COMPANY 
717 LONDON ROAD 
MIDDLESEX 


HOUNSLOW 
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Radio Society of Great Britain 


TUTTE EEE 


ROYAL HORTICULTURAL OLD HALL 
VINCENT SQUARE, LONDON, S.W.1 


Wednesday to Saturday 
NOVEMBER 25th to 28th 


I} am. to9 p.m. Admission 2/- 


co |UtOlCCQ 


HOME CONSTRUCTION 
DO-IT-YOURSELF FEATURES 
Kits of Parts to BUILD... 


Receivers, Transmitters, Televisors, 
Hi-Fi Amplifiers, Test Gear, Tape Recorders, 
and Transistor Equipment 


INTERNATIONAL 


FEATURE OF WORLDS 
COMMUNICATIONS RECEIVERS 


Six Technical Book Stands 


Live Radio Station. Home Television Station 


TEE Ent 


Army, Navy and Royal Air Force Displays 


WIN A WORLD FAMOUS £110 
EDDYSTONE 888A 
COMMUNICATIONS RECEIVER 
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Free entry form at Door in exchange for this advert. 


SHULENDEELEGDENLOAUOOUEEOUATONU OAT AEGDELPED EEG ERD EEA DET TA PUAN OOA EN EU TREE EAU EEN eS 


Further details from P. A. Thorogood G4KD 
35 Gibbs Green Edgware Middlesex. 
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Electronic 
Co-Ordinate 
Transformer 


—{ FILTER 


rc 


| 
p= FL P-FLOP 
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FLIP-FLO 1 Fil 1 | AND 


| MULTI- 
| VIBRATOR FILTER 
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OTHER ARTICLES IN 
THE OCTOBER ISSUE 
INCLUDE: 


Transistor ‘h’ Parameters 


An article in the October issue of ELECTRONIC & RADIO ENGINEER 


describes an electronic device for converting a quantity expressed 


A description of an experimental investigation 
in Cartesian co-ordinates into the polar form. It has application made in order to develop a test-set suitable 
for the measurement of the complex parameters 
of the equrvalent circuit of a transistor with a 


in an analogue computer where this conversion must be carried small signal input 


Transistors in Magnetic Fields. 

This article describes an investigation that has 
been made to study the effect of a magnetic 
field upon the characteristics of p-n-p alloy 
junction transistors 


out so frequently that a special piece of equipment is justified. 


Original articles by leading authorites are a 
prominent feature of ELectronic & RAapIo 


ENGINEER. Regular readership will keep you ELEC TR ONIC & 
im constant touch with progress in the entire ; 


field of electronics, radio and _ television. 


~~ PADIO ENGINEER 


POST THIS COUPON TODAY 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.! 


. NAME 
Please enter my name as a subscriber _ 


ELECTRONIC & RADIO ENGINEER for 12 months ADDRESS 
commencing with the October issue I enclose remittance 
£2 9s. (U.S.A. and Canada %7.50 


ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT 
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how many ohms 


in a shoelace...? 


1ciful? No cause as our photograph 
ves, a shoelace can be made electrically 
iducting by impregnating it with “dag’’* 
idal graphite. 
Jnrealistic? Asa practical proposition the 
elace test is just that; as a simple 
stration of a fundamental idea we think it is 
e enc ugh. 
iplified ? Perhaps, yet thousands of 
ars are fitted with a non-metallic conducting 
1id which has much in common witha 
elace impregnated with colloidal graphite. 
onducting material can be made 
ve by treating it with “dag” colloidal 
, either by impregnation (surface 
ating or dipping after manufacture) or 
rporation (addition during manufacture). 
thermore, you can impart any or all of the 


ther characteristics of colloidal graphite : 


w friction and “parting” properties, 
resistance to heat and wear, chemical inertness. 


© Registered trade mark of 
Acheson Industries ( Esrope 
Ltd: licensed user — Acheson 
Colloids Lid. 


turers of dispersions of colloidal graphite, molybdenum 
silver, glass, vermiculite in suitable carrier liquids 
i, water, white spirit, alcobol and toluene. 


If your problem is basically how to make plastics, natural or 


synthetic fibres, leather, cloth, paper or wood electrically 
conducting, then you should get in touch with us. 


Acheson Colloids 


LIMITED 
@ subsidsar icheson Industries ( Exrope) Limited) 
P.0. BOX 12- PRINCE ROCK - PLYMOUTH - DEVON 


an Port Huron, Michiean, U.S.A. and Acheson Colloiden 


mila (Gr.) Netherland. 


AUTOMAT 


HighStability RECTIFIERS 


D.C. EQUIPMENT 


TRANSFORMERS 


ts 


. 


cremen 


d lo your regu 


SPEEDY DELIVERIES 


LYNE 


Specially c 


Send now for your copy of Technical Builetin 58/1 


SWINTON 4242/4 


TEL 


MANCHESTER 


MOORSIDE 


WIRELESS 
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i 
Makers of High Voltage Test | 
Sets and other Electronic Equip- 

| 


ment for H.M. Government. 


HETERODYNE FREQUENCY 


Sole Mamfacurers TELEMECHANICS LTD 


SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND. 
Telephone: Hy*he. Hants 3376 


METERS 


BRITISH MANUFACTURED 


Designed and built to rigid services specifications. 


TYPE T75 

Frequency Range: 85 to 1,000 megacycles. 
TYPE T74. 

Frequency range: 20 to 250 megacycles. 
Frequency calibration accuracy: .002°, at 25°C. (or .01°, be- 
tween — 70°C. to +70°C.). 

Crystal-conrrolled, portable heterodyne-type Frequency Meters used 
for Field testing and measurement of pulsed, modulated, or C.W.R.F 
transmitters, receivers and signal-generators. 

Mains Operated Power Unit available as optional extra and designed 
to fit into the battery compartment. 
Reconditioned and calibration-checked B.C.221 
range 125 Kce/s to 20 Mc/s, still available. 
Provisional specifications on a new wide-range, very high 
accuracy Frequency Meter and also an instrument covering the 
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi- 
tions) available on request. 


Frequency Meters 


A 


--------("TELEMAX. |~--------- 


INSTRUMENT 


Complete Specifications on application to:— 


(Instrument Division Dept. W.W.8) 


Cables: “Teleset’, Hythe, Southampton. 
Agents: Some overseas territories st'll available. 


FELAYS 


TO SPECIFICATION 
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POST OFFICE TYPE 
3,000 and 600 RELAYS 


Specialists in tropical and Services jungic finish. 
Guaranteed to full A.1.D. and 1.E.M.E. standards. 
Prompt Deliveries. Prototypes within 24 hours. 

Post Office <opremee. All relays guaranteed made in our own works 


T.F E. insulation now availabie. 


Manufacturers to H.M. Government Departments and leading Contractors 
L. E. SIMMONDS LIMITED, § BYRON ROAD, HARROW, MIDDX 
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES = RAD ENQUIRIES WELCOMED 


SPECIALISTS IN 


FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., MOS., L.E.B., ETC 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


cement 


44 CAPACITY 15” BENCH DRILL 
A PRECISION BUILT MACHINE TOOL 
WEIGHT 154 Ibs. 5 SPINDLE SPEEDS 
£37 -5-© compiete-3 phase 


(Chock guard not included) Pillar model also available 
Available from all machine tool merchants - 
write now for full details, to the manufacturers: 


W. j. MEDDINGS LTD., 
Ipswich Road, Trading Estate, Slough, Bucks 


One of the largest monufacturers of Drilling Machines in the U.K 
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Arcolectric 


SWITCHES & SIGNAL LAMPS 


T.225: Miniature Slide Switch 
Ideal T.V. mains switch 


S.L.166: Very small low cost 

mains neon indicator 

T.280: Sensitive Snap Action Switch 
Popular switch for tape recorders 


T.626: Double pole 3-AMP switch 
with tags to fit printed circuit boards 


Write for Catalogue No. 132 
RCOLE 
swit 


CENTRAL AVENUE, WEST MOLESEY, SURREY. 


Another CHANNEL 
MINIATURE INSTRUMENT 


Dimensions only 45° x 34° 


es. 
ase 
= Bi 
eyed re, 
Oth 


Thu hitb name you think of fore = 


strc 


0C/AC CONVERTERS, 


TRANSISTORISED, ELECTRONIC 
AND VIBRATOR MODELS 


available for operating practically any- 
thing—from an electric shaver to a 


niet. television—from battery or DC Mains 
TRANSISTORIZED RESISTANCE-CAPACITY BRIDGE == f:iicci supply. 


NET FRICE £5 .10.0 POST PAID | Bi ip ; 

BATTERY 3/3 EXTRA e@ CASH WITH ORDEROR COD | fxeeiien: 
Magic Eye Null indicator | Seems Ss WE See ta. Whhen 
Resistance Ranges 52 to 20 MQ Ts London Office : 
Capacity Ranges 5 puF to 20 uF 57 Fortess Rd., N.W.5. GULiiver 5165 

Sharp Positive Null! indications 

Calibrated Power Factor Check 

Fits your Pocket. Compieteiy portable. 

TRADE AND EXPORT ENQUIRIES INVITED 


Write for descriptive leaflet, or order today from — 


CHANNEL ELECTRONIC INDUSTRIES LTD. 


INSTRUMENTS DIVISION 
DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET Phone 3167 


¢ 
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where to get 
BAND-PASS 


@ y, 
CRYSTAL FILTERS 


NOW 90 dBs ec 


TURNOVER 
CARTRIDGES 


ti 
Stereo £2 


we have them! 


There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-fi 
equipment and a Ful-Fi for the average low gain 
amplifier. All give the fullest range and finest tone 
obtainable from any player. Ful-Fi cartridges and 
sapphire needles are standard fittings on every 
MONARCH and that’s high praise indeed. 


FUL-FI CARTRIDGES CAN BE FITTED INTO 
ALL STANDARD PICK-UP ARMS. 


Matntat> the standard of your Ful-F'—alway: tuy B S.R 
"i repiacement needles Diamond Type now availabie 


N. MIERS & CO. LTD. 


28 Piercing Hill, Theydon Bois, Essex 
Tel.: Theydon Bois 2460, 2469, 2141. 


LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM 


LINTON CAMBRIDGE ENGLAND SOUND REPRUDUCERS LIMITED 


Your Guarantee to Cheaber Viewing 


RENFREW ELECTAONIGSS, 


DAMAGED METER? 


Have it repaired by Glasers 
R duce overheads by ha siag your Jamaged 


TELEPRINTERS, 
PERFORATORS, 
REPERFORATORS, 


ANDERSON DRIVE, 
RENFREW. REN 2642 
We specialise in the 


Jin Mazda Tub new repair of all types and 
American Gun-mount €7 15 4 7 makes of Voltmeters, 
4mm. Mazda Tube t ew ; a phone Carriers and Repeaters; Signalling 
FP ge + ev 4. “MOUNT £6 10 44 Meters, Electrical Ther- Rectifiers and Relays Transformers 
in ilar b th . “- r Recording 
American Gun-mount "ans ae lntrements, ta. Transmit and Receive, Filters; Repeating 
I4in. Mullard Tut with new : As contractors to various and Retardation Coils; Racks, Relay 
American nou 1 Governmen. Departments, we are the leading 
a <6 10 0 Liectrica! (nstrument Repairers in the Industry. Bases, 
One Year's Guarantee For promot estimate and speedy delivery send 
7 delective instrament by regwtered post, or write te and German Equipment 
vest. W.W 


L. GLASER & CO. LTD. BATEY & CO., GAIETY WORKS, 


96-10), Alderseate Street, London, E.C.1. Akeman Street, Tring, Herts. 
Less than |". returns. Tel.; Monarch 6822 Tel.: TRING 2183 and 2310 


El ¢ ricul Mea urin® Ini-rumons repairad 
by L. Gia~ ‘t & Uo. Ltt 


TAPE READERS 


Terminals and V.F. Telegraph multi- 
channel units; Testing Equipment Tele- 


Uniselectors, Remote Control 
Transmitters, British, American, Italian 
Cash with order 
returned in cart 
mquines vited 


SOUTHERN TECHNICAL SUPPLIES 


TRANSFORMERS FOR ALL /MU-LARD AMPL.FIERS 


OuTrot TRAN: Oe eat 2 


LYONS RADIO LTD. 


METAL RECTIFIERS. Selenium full-wave bridge type, 12 v.1 A. PRICE ONT 
2 ant 1s ohms) 43, post 1- 
SRARSPORMERS. Pr 100250 v ec. tapp 5, 9. and 17 ¥. for providi 
used with abo D respectir PRIC E ONLY 10 6. Pp 
RECTIFIER AND TRANSFORMER loge 6, post 
2 CUPPLY UNITS No. 19 Mk. 2 
2 a 5,000 ohm. 12/- 6in. Input 12 v. D.« 
“MAING "TRANSPORMERS ‘Primaries 249-229-290; 0-19 v. 50 os Supplied with input 
am  ¥ ‘ 63 v.25 Tr. 6 MAGNETIC COMPASSES 


: . 
Supplied in strong transit box rece ONLY. ‘o. 


WAVEMETERS TYPE W1320. Frequency range 155 220 Mc's. Operates from 
200/250 v. AC. mains. Can also be uned 00 8 c tor Benutite Hy made 
and housed in copper ved wooden instrument case * 10tr 
Complete with valves and test probe in good working order PR 


ae . 
Ick “ONL’ £35 -. 
carriage 


naforiner 2 46 
SPECIAL OFFER. Tiia 59 f ' RECEIVERS TYPE R1155A. [n ured, good condition, complete with valves, ur 
‘POWER-PAK tested. PRICE ONLY £4 15/- arriage 10)- 

$.A, Trans. and Siemens , : s" ectitter detive SLIDER RESISTANCES. 12 Amps. 1 ohm. jin. lon ain. PRICE 
100 mA. and 6.3 v cT. 3a, 32- Pe. j ONLY 7/6, post 1/9 


ts. a. and Siemens - ¢ ridge rectifer delis ‘ JGOLDHAWK RD., (Dept. M.W.), SHEPHERD'S BUSH, LONDON, W.12 
SOUTHERN TECHNICAL SUPPLIES, 83 Station Read, Portsiade, Sussex Telephone : Shepherd's Bush 1729 


PRIMAX B 60 watts 
PRIMAXA 100 watts 


Both Soldering guns with Spotlights 


NE 


Ready for use in 6 secs., 


what you solder 
PRIMAX B 60w. | PRIMAXA100w. 
80’8 | 104’8 


Post Free Post Free 


and you _see 


, One Year's Guarantee except on bits and 


The lamps. 
Primax B 60] soje Distributors: 
and 
Primeca 100} S- KEMPNER LTD. 
are supplied in} 29, Paddington Street, W.|. 
all voltages. | Telephone HUNter 0755 


AN EXCELLENT RANGE OF 
MOULDINGS FROM STOCK 


Embellished types for 
domestic equipment 


Instrument types for 
modern apparatus 


WE ARE ACTUAL IMPORTERS of the popular 


Pekalit'’ range and maintain adequate stocks 


of the more widely used patterns 


UNCLES BLISS & CO., LTD. 


CHERRY ORCHARD RD, EAST CROYDON, SURREY 
TELEPHONE: CROYDON 3379/6390 
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STEREO SOUND 
SUPREME BY 


THE RESULT OF FOUR 
YEARS’ PROGRESSIVE 
DEVELOPMENT 


THE STEREO 
PICKUP 


for playing 45/45 records 
Mimature ceramic type with 
repiaceable diamond = tviur 
tant velocity outpu’ ap- 
proximately 20mV from cach 
channe. Frequency range 20 to 
16,000 cycles Channe separa- 
non 20°25 dbs. 
..£12/19/10 
- A7/ P91 
-- 4/19/11 


Complete as illus. 
Head only 
Arm oniy 

(inc. tax) 


STEREOPHONIC AMPLIFIER 
AND PRE-AMPLIFIER 


Twin channe a ene pre-amplifie 
for reproducing 
sound from disc radio. ond compensated 
ta 

Ultra linea push pul output giving 7.5 
watts peak from each channel. 


Amplifier £24.10.0 
£16.10.0 


Pre-amp. 


BRAND NEW 
2 SPEED STEREO 
TRANSCRIPTION MOTOR 


Operates at 334 and 45 r.p.m Full 12in 
turntable 
£16.13.1 
(inc. tax.) 


VARIABLE 3 SPEED MOTOR 
TYPE B (illustrated) 


Operates at 334. 45 and 78 .p.m. Non- 
ferrous urntable. Built-in large stroboscope 


with interna) ligh’ source Precision 
ground and lapped spindies. Adjustabic 
nylon graphite bearings Synchronous 
motor 
£27 .16.1 
(ine. tax) 


A. R. SUGDEN & Co. 
(Engineers) Ltd. 


Market Street, Brighouse, Yorks. Telephon: 2/4. 
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yr di} MAKERS 
Radio Stethoscope 7 : padi pains 8 
- H 
AMPLIFIERS 


This can be slipped into the pocket rather like a fountain = 


—=EDGWAREROAD 


pen. With it in most districts a receiver can be checked 
from the grid of the first valve right through to the output 
without a signal generator, the stethoscope will operate 


in both L.P. and R.F. circuits without alteration. It is a 


REALISTIC SOUND— 
REALISTIC PRICES! 


SUPPLIED DIRECT TO HI-FI ENTHUSIASTS ALL OVER THE WORLD 
GUARANTEED 3 YEARS 
ALSO IN EASY-TO-BUILD KIT FORM 


complete fault finder 


K. Rectifier 36 v. § amp. for 
energising relays ete. 8:6. 
1B. Key Switch Muirhead 4 


MODEL B.P.! 
10-12 W. AMPLI- 
FIER 


hange up, 4 change dowr 
reference No. ©-404-C, 12 6. 


CONTROL UNIT 
Mark I 

E. Cabine’ fety «witch inputs: Gram (3mV.) 
seubie sae Gia — aaa Freq. 30-30K c.p.s Mic. (1.5mV.) Distortion 0.15 

- a 5 amp Distortion 0.1 Radio and Tape inputs Gram, Radio, 
ff as door opens, 8/6. Hum and Noise (100mV.). Hum and Tape 

4E Electrical brake dix —80dB Output Noise —70dB Spare Power 250V 
type, for stopping lathes, cx 32, 15SQ Switched Filter 40mA. 6.3V. 2A 
Operates on BUILT £14 5 0 BUILT £10 17 6 BUILT é15 15 0 
approximately 100MA, 25 - KIT £i2 $ 0 KIT 47 17 6 KIT £12 10 O 
5E. Flexible spindle coupler 


“PRODIGY "' 6-9W. 
INTEGRATED AMP. 
& CONTROL UNIT 


winders ete 


STEREO/MONAURAL 


insulator for jin. spindles 


“BANTAM” 3-4W. 


26. 


6B. Instrument 


motion drive with 
device 
7E Chrome plated 


ment handles, §/- pair 


MA'N AMPLIFIER 
6W Per 
Distortion 

Freq. 30-30K 

Hum and 

—80dB 

Output Imp. 32, 822 
18Q 

BUILT £é15 15 0 


CONTROL UNIT 
Inputs: Gram (3mV.) 
Radio, Tape (100mV) 
Hum and Noise 
—70dB 

Also suitable for use 
with two B.P.! 


BUILT £16 0 0 


INTEGRATED AMP. 
& CONTROL UNIT 


Bass and Treble Con- 
trols 


Spare Power: 250V 
40mA. 6.3V. 2A 


aso 


BUILT 
£1212 0 | KIT 41313 9 | KIT £710 0 


AB. Bakelite connection str H KIT 
16 way, 36. > 

9B. Indicator lamp for 5 
mounting, 2.9 

10E. Ganged 

value 25K 

ohms, 6 -. 

11K. Bakelite 


plug-in meter 


Full details and stage-by-stage building instructions 2/8 each, 
post free ("‘ Bantam "’ 1/8) or free with each unit 


H. L. SMITH & Go. LTD. 287-289, EDGWARE RD, LONDON, 


Telephone: PAD. 5891-7595 


for the radio 
enthusiast 


Wireless World 
DIARY 1960 

maximun 
s a bdeautifu 
m stud switch 


1 sections each 


80 pages of invaluable 
reference material : 


ventilated meta 
size approx. Tin Jin. = Shin 
a) mm ting brackets and large cor 
>, 27 6, plus 2/6 post and insurance 


Formule : Charts : Circuit 
diagrams. 


18E. Kemot 
Double pole, rated f 
but suitable f 

rent on Af 

outs and 


Week-at-opening Diary 
with ample room for notes. 


Wireless World Diary 1960 


Now in its 42nd year of publication, the Diary 
contains 80 pages of the technical and general in- 
formation which one so often requires but which is 
seldom readily available. 

This diary allows ample space for addresses, telephone 
numbers and notes and should always be in your 
pocket. 


motors, banks 
heaters, et 
coll can be o 


our vacuum 

overall is lin 
Original « 

our price 

carriage and insurance 


Free Slide Rule and our /00-poge Catalogue 


will be ready this month. Send 2/6 (refundable) 


to be sure of your copy. 


ELECTRONIC PRECISION EQUIPMENT 


66, Grove Road, Eastbourne 


Real Leather 6s. 3d. Rexine 4s. 6d. (Postage 4d.) 
Overseas, Leather 5s. 4d. Rexine 3s. 10d. 
from booksellers and stationers 


Published by T. ¥. & JF. Smith in conjunction with 
lliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 
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23 TOTTENHAM COURT RD., LONDON WI. Tel.: MUSeum 3451/2 


% VISIT OUR NEW BRANCH AT 309 EDGWARE RD., W.2. TEL: PADdington 6963 


ne Ole 
PORTABLE 


oti £7.70 


plus 3/- post & pkg. 
Batteries extra. 
H.T. ~ (Type BI26) or 
equivale 
LT 1/6 ions AD 35) or 
equivalent. 
%*& High Q frame aerials. 
*% High sensitivity on both 
wavebands. 
¥& Medium and long wave 
superhet circuit. 
%& Instruction book 1/6. 


ze only Bin. x Bin. x 44in. 


%& Weight including batteries $41b. t ry valves | of the economy type. 
RECORD CHANGERS 

B.S.R. Monarch U.A.8. 4-speed auto changer oo -- 619 6 
Collaro Conquest 4-speed auto changer ws oon -- 719 6 
Garrard R.C. 120 M.K.2 4-speed auto changer 5 GB 6 


Postage and packing on above units 5/- each 


Unrepeatable rot ne pry 


THE FAMOUS COSSOR 3 WATT AUDIO AMPLIFIER KIT 562K 
CuI PRICE 9/1510 


Paice £5/19'6 —" 


This Kit assembled will me... 7 a 
compact versatile Amplifier which 
incorporates the most up-to- 
date pre-assembled printed cir- 
cuit and is suitable for operation 
from Radio, Microphone or 
Gramophone. The circuit design 
includes negative feedback, valve 
line-up 6V4, 6BQS, EF86. Two 
Loudspeakers are used, i.e., 
10 x 6in. Elliptical and 4in. Treble, 
ensuring high quality output, : 
suitable for use on /250 v. _ , 

A.C. mains. All items are supplied, including Loudspeakers, Knobs and 
Escutcheon, with full assembly instructions and in makers original carton. 


THE GOSSOR PRINTED CIRCUIT MODEL 701K VHF/FM Radio Receiver kit 
PO aay PRICE 15 ra . 
price £8/19/6 

This Kit is easily cated a 
will provide a complete Radio 
Receiver for reception of 
VHF/FM transmission. The 
Receiver utilises che latest type 
printed circuit, for use on 
A.C. or D.C. mains, incor- 


@ THE FIREBALL TURRET TUNER BAAR 
| A compact lightweight cascode 


Turret Tuner of revolutionary > 
design which occupies § ALL THESE GOODS 
| | = ) only 20 cubic inches of 
= & fj space and weighs approx. 4 CAN BE 
,, 14 oz. Completely wired, it is ready ¢ ] 
=/ for reception on Channels 1-5 on § DESPATCHED 
Band | and Channels 6-13 on Band 3. § 
Price complete with PCC84 and PCF80 Valves @ FROM STOCK 
£5/ 19/6 pius 2/-P. & P. Send for further decails J tien 
WITHIN 24 H 
THE “MID-FI” % 
A NEW DESIGN 4 q 


. 


porating uccss, UF89, 
UF89, UABC80, ULS4, UY8S 
Valves. All components are 
> supplied including a Goodmans 
10x 6in. Elliptical Speaker, full assembly instructions and presented in 
) manufacturers original cartons. 


WHY NOT CONVERT YOUR BATTERY PORTABLE TO MAINS 

7 OPERATION WITH THE GOssoR mu2 BATTERY ELIMINATOR? 

) This Eliminator is c d and supp! with 4fc. of Mains 
Lead and Torpedo Type ‘of On/off Switch. It is housed in 2 Metal Containers 
approximately the same size as the AD35S and 8126 Batteries, and suitable 
) for such Receivers as the Cossor 543, 551 and 552 or Receivers operating 
on 1.4 volt L.T. and 90 volt H.T., for use on 200/250 v. A.C. mains. Size: 
LT. Unit 3in. x 2hin. x Ifin., H.T. Unit 4in. x 2}in. x in. rer Price 


WATT AMPLIFIER 
KIT 

MAY BE 

BUILT FOR 95/- 
Plus 3/- P. & P. 


A new circuit for che home constructor requiring 
a good-quality medium-powered Amplifier for 
reproduction of Records of F.M. Broadcasts. 
Technical Specifications: separate bass and treble 
controls. Valve line-up EF86, EL84, EZ80. Vol 


adjustment for A.C. mains from 200/250 vol, “ ” 
3 o 1S ohms impedance. Negative feedback. THE CLARION 


Size 7 x 5x 2in., overall height Sin. Silver-ham- 


ransistorised m 
mered finished Chassis. - TAPE RECORDER 


% Constant governed 


and music. 
Price es with 


THE VERDIK 
QUALITY TEN 


te ee! 
R AND PRE-AMPLIFIER HI-FI SPEAKER A iin. Loudspeaker of | Size 114 x 74 x Stin. 
ryt ty tee Uleralinear Amplifier with a | high-fidelity quality. made by 2 famous manufac- | This receiver can also be cupola’ with 2 short 
push-pull output of 10 watts and incorporating nega- we 1S ohms impedance, 15,000 ——s with | wavebands instead of medium short, covering 


tive feedbac Provision for Tuner, also bass and | cloth suspended cone. 
treble pomewe and S-position selector switch for 
Microphone, Radio Tape and L.P. . Standard Sooo 


* Completely cransistorised circuit. 


Microphone and tape— 


3 gns. OUR PRICE for a limited period only, 37/6 plus 2/- 
NO ELECTRICITY ? 


Here's your answer 


THE 
BEREC 


BATTERY RECEIVER 


or £1/0/0 Deposit and 
niature battery-operated For 99° us 5/- 5 chi ments 
6 PEP. "ot 19)- 


the 
speed of 33 I.P.S. This receiver is ideally suitable for use in 
available, remarkable reception on both medium 


hoe s not 
te Recordings interchangeable with other recor- home or where normal electricity supply i 
% Remarkable reproduction on both speech and short wavebands, incorporating the following 


Ba Valves; OK92, 

Bina Bares DUss and pon - an external 
25 Gns wits B.103 Battery or equivalent. The receiver is 
: in an attractive two-tone metal case. 


25—7 Me/s. and 6.5—I7 Mc/s. 
frie 5916 "Ss, Price 79/6. 


ings Finished in an attract 


P for the MAYFAIR 
rSa A LimiteD PERIOD Of wiv £14 £14196 | § vm reagent ten ‘| | HP, TERMS TO SUIT YOUR POCKET! | 


Origrre! cost 


Ww k 
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BOOO80O00000008804 


“INSTANT”’ UNIVERSAL 
BULK | SOUND MIXER 
TAPE ERASER channels 
and Head Demagnet ith all 
iser. Erases a cx t amplifiers. 
reel of magnetic 1 . 3} x 34 x Shin 
few seconds | LASKY’'S PRICE 


H.P. TERMS 
AVAILABLE 


on certain ite 
give details 
requirements 


For use 
. tape recorders 
ms. I 


LOWEST PRICED 
TAPE RECORDER 
EVER OFFERED 
For A.C. Mains 200/250 ¥. Limited 


number only, brand new in makers’ 
cartons. 2-speed. 3] and 7}, twin 
track, 60 min. playing time at 3} 
30 min. at 7}. Inputs for mike and 
tuner. 5in. speaker. Smart duotone 
blue-grey carrying case, 12} x 9% 
x 7 ein Weight approx. 6} Ibs 
TODAY'S VALUE {35. LASKY’S 
PRICE including 5in. Spoo 
Tape and empty Spool 


Hand Mike and Radio Jack 


21 Gas. 


Carr. & Ins. 12/€ 


SPECIAL OFFER 
RECORDING TAPE 


Famous make PeVa % 
latest type plastic spx 
new, perfect, 
anteed, 

1,200ft. on 7in. Spool 
8S$0ft. on 52in. Spool 


GEVAERT LP. PLASTIC 
1,700ft. (7m.), 36/-; 850ft 
18/6; 210ft. (3in.) 6/6. 
1 spool 1/6 Orders 
post free 


boxed and 


over 


TRANSCRIPTION 
TURNTABLES 


COLLARO 4-spd type 4T200 
PX, with Studio transcri 
pick-up. LIST £19/10 
LASKY’S PRICE 
Cart. paid £16. 
In carrying case, 
GARRARD 301 
GARRARD 301 


yen 


GARRARD 4HF 


Stereo) 
GARRARD 4HF (G.C.8) 

eis 8 
LENCO binofluid 
diamond 823 17 
PHILIPS 


GL36, stereo, 


EXPORT ORDERS | 


We ship goods tax free to all parts 
of the world We also operate the 
“Personal Export Pian” (free of 
Purchase tax) for vistors to Greai 
Britawn. 


27/6 


TELEVISION SUPER 


Brand new Television chassis by famous manu- 
facturer A.C. mains 
deflection brand 
valves 12-channel 
tuning BBC and ITV 
Strictly limited num! factory soiled 
Full data and circuit diagram supplied 
miss this exceptional offer! 


LASKY’S PRICE 


21 in. 39 GNS, "7 29 GNS. 


Also a few chassis less 


—— 


For 200-250 v 90 deg 
Mullard 

turret 
channels 


complete 
and C.R 


with 
Tube 


new 


covering all 
er, 


only. 
Don't 


LIMITED 
NUMBER 


ANOTHER SCOOP 


12-CHANNEL 
TURRET TUNERS 


ny with PCC84 an PCF8&E 
ives. LF. 33-38 Mc/s ‘Complet 
th 8 sets of coils: 5 Band I « 
annels 8, 9, 10 Band Ill. New 
wed. Today’s value over {7 


LASKY’S PRICE 
PRICE 49/6 


annels 


TAPE DECK OFFERS! 
| 


Latest B.S.R. “MONARDECK", 
SINGLE-SPEED TAPE DECK, 
3} Oips., 5jin. spools 
Simple controls 
LASKY’S PRICE 


Tape extra 


TRANSCRIPTOR. 3 
| 3-speed, li. 3}, 74 ips 
£9.19.6 | 7in. spools, Push but 


12/6 | ,, LASKY'S PRICE £15. 15.0 
“' | Tape extra. Cari sur., 12/€ 


motors, 
takes 
ton controls. 


takes 


Carr. & Insur., 


TOR, Mk 

| counter Li i 
| LIST £25 
LASKY'S hig rn 


} 
| Carr. & 


digital 


| fom, Min TAPE ar rg 


quantity. 


£17.19.6 


| TAPE —aeee AMPLIFIER 
r Ise wit Colla Tape Deck. 

| M anufacturer’s surplus complete 

with 4 valves and power pack 


d., 3 and ralve: 
: Post 3/6 £7.19.6 


B.T.H 
Push 
List 23 Gns. | 


£14.19.6 


Instruction Booklet with circuit 
diagrams for Amplifiers supplied 


PLASTIC TAPE 
SPOOLS 
2/9 3/6 4/3 4/- 5/6 
3in Sin. Shin. 7m. S}in. 
7in. Metal Spools, 1/9 each. 
Post extra 


button controls 


LASKY’S PRICE 


Carr. & Insur., 12/6 


Post 
35/- 26 


SCOOP 


WORTH DOUBLE 


valves and C.R. Tube at various prices for callers 


SOO O0O0008888 


MICROPHONE 
BARGAINS 


Acos (ORYSTAL STICK MIKE, 
type MIC.39/1, compl wit! 
cable Listed £5/5/- 


at 
— 4 PRICE 396 


Desk pi 


type 33/1, Crystal hand or 
Microphone Incorporates 
y des d acoustic filter 
7,000 c.p.s 
c Attractive 
u LIST 50 
tasks PRICE 29/6 


e ALL TYPES OF 
CHASSIS 

a we he Id the selection of 
ncluding ARM- 

* STRONG, outer, EMPRESS, et< 

from 7 @ns, 

14 Gns. 

verte 


jangent 


i 5 
+ M. « . 
A.M M STEREO from 


P.M. SPEAKERS 
RO UND 

i 6}in 
19 6 14 6 16 
LLIP “9 Al 

. 7x4 9x6 10 106 
16/6 27/6 27 ‘ 

= Post extra 

All other sizes of elliptical, round 

@ and re tangular speakers in stock. 


© HIGH FIDELITY TAPE 
@ RECORDER HEADS 
ting make, new and unused, 
r lower track RECORD 
PLAYBACK, high im e 
wound and repro 
to 12,000 cps. at 7+ 
nuth adjustments. Out 
livolts at 1 Ke. at 7} 
R ASE, low impedance 
LASKY’S PRICE 
39/6 Post 1/3. 


uuble. Please specify 


lower track. 


i 


10x7 


Per pair 
@ Worth a 


upper of 


LASKY’'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE 


1959 


NOVEMBER, 


WIRELESS WORLD 


BO000000000820066888888 
BARGAINS IN 4-SPEED 
MIXER 


AUTO-CHANGERS 


2uto and 
plete with 
sapphire 


£7.19.6 


LIST £13 17 


LASKY" 8 vase 


| separately. 


o-Changer | 
with latest 


£6.19.6 |‘ 


wire and «with 


} stere 
cart ridge 


- $7/19/6 


>tereo 


B.S.R. 


Latest Type | 
VAI2 


| L3/3 Stereo Amplifier 


| L45 


FINEST RANGE OF 
GRAM AMPLIFIERS 


IN GT. BRITAIN 
Over a dozen models, port- 


able and miniature Gram | 
Amplifiers to choose from | 


Prices 


1, 2, 3, or 4 valve. 
from 


We have the type you need. 


| Come and see our range or 


write for special Amplifier 
List. Two examples:— 


3-WATT GRAM 


AMPLIFIER 


2 valve, ECL 82 and EZ80 rectifier, 
double wound mains transformer 
100-250 A.C., tone control, record 
equalisation switch. Size 7] x 3}in., 
max. height 4jin. Controls mounted 
LASKY’S PRICE 
complete with 
knobs 
Post 3/6. 


aS ag PAIR FOR 
EREO 


2-WATT GRAM AMPLIFIER, uses 


UCLS83, contact cooled rectifier 
LAsKY’s PRICE 35/- 
Post 2/6. 


“CONCHORD” 30 watt 15 Gns. 
4-5 watt Amplifier 85/19/6 
LT45 Tape Deck Amplifier 12 Gns. 
L50 
L10 10-12 watt with pre-amplifier 

15 Gns. 


7 Gns, 
Details on meen 


MULLARD 510 
AMPLIFIER KIT 
All specified components and your 


| choice of transformers and chokes 


4-spd Wire 
complete with 
cartridge Post 
UAI2 
£7/19/6. 


STEREO 


£8.19.6 


with sonaural cartridge, 


GARRARD 4-SPEED 
MIXER 
AUTO-CHANGERS 


lel 120, Mk. II & 9/19/6 
del 121, Mk. II £10/19/6 
Mk. II, STEREO £11/19'6 
3 £12/19/6 


3, STEREO £13/19/6 


AMPLIFIERS 
ROGERS, LEAK, RCA, | | 
JASON, LINEAR 
PAMPHONIC, DULCI, 
W/B, AVANTIC, 
ARMSTRONG, ete. 
SPEAKERS 
WHARFEDALE GOODMANS, 
LOWTHER LORENZ, 
PHILIPS etc. 


QUAD, 


NNO A 


SEE OVERLEAF 


by Partridge, 
Ellieon or Gilson 


Haddon, W/B, 


circuit as low as 
Details on request. 
Printed Circuit separately 22/6, 
Also available built ready for —_. 
transf{ 


3-3 AMPLIFIER 


Built to Mullard’s exact speci 
fication, with 3 Mullard valves 
ELS4, EF86, EZ81, 
with front panel. 
Post free. 


PICK-UPS 
COLLARO, GARRARD, 


TRANSCRIPTION 
TURNTABLES 


COLLARO, GARRARD, 
LENCO, CONNOISSEUR. 


FOR MORE 


50 watt Amplifier 19 Gas. | 


and complete | 


£8.8.0 


' 
| 
| 


NEWS FROM 


| 48P 4-spd. 


| gfitted with 
gourt tridge. 


! PRICE 


“LINEAR” AMPLIFIERS } 
“DIATONIC” 10-14 watt 12 Gns. | 


| Famous make. 


COMPLETE KIT and printed | 


SINGLE PLAYERS 
COLLARO JUNIOR 4-spd. motor 


and separate pick-up complete 
with cartridge and styli. 


| MOTOR only 


PICK-UP onl 


SPECIAL OFFER 


Motor and Pick-up ; 
together 75/- 


COLLARO 4/564 or GARRARD 
player, auto. 


£6.9.6 


single 
stop, T.O. crystal, 

Post 5/- 
‘ae 
\ STEREO ' 
| SINGLE PLAYER | 


E.M.I. 4-spe 
and stop, 


ed with auto start] 
wired for Stereo and§ 
Acos Stereo tog 


I 
£6.19.6 , 
! Post 5/ 1 


limes conim awww 


STEREO CARTRIDGES 


All makes and types in stock 
Write for our bargain list. 


LASKY’S 


PICK-UP CARTRIDGES 
BELOW HALF PRICE! 


TC8, turnover 
with L.P. and 
Limited number. 


“ful-fi” 
cartrid 
styli 


crystal 
standard 
List 39/7 

LASKY’S PRICE 18/- 


Post free. 


ge 


COMBINED AM/FM 
TUNER, CONTROL 
UNIT AND 
PRE-AMPLIFIER 
(Self powered) 


| Mdl. H11 Famous make. Note these 
| star features: 
| % FM plus Long, 
| Short 
| te High Fidelity Pre-Amplifier 
%& Independent Bass and Treble 
Control 
*% Pick-up Matchi Device and 
Switch positions for LP and 78 
| fe Tape Record and Replay facilities 
| % For use with any Hi-Fi Amplifier 
| je Magic Eye Tuning Indicator 
| For A.C. 200-250 v. 7 B.V.A. glass 
miniature valves, ECC85, ECHSI, 
EBFS9, two EFS86, EMSI, EZ8I, 
| and two matched Diodes Glass 
| dial, I1}in. x S$in., fine readings 
and ‘LOG’ scale. Length 1!2in., 
i 
a 


Medium and 


depth 9in. from dia] front (10in. 
including knobs and _ spindles), 
| height 71m. 

LISTED AT £29/3/10 
LASKY'S 


PRICE 20 GNS. 


Carr. and Ins. 12/6. 
on H.P. terms. 


7-VALVE AM/FM RADIOGRAM CHASSIS 


For 200-250 v. A.C, 


Output 4 watts matched to 3 ohms 


aker. 7 valves: PCC8SS5, 
CH81, EFS89, Es 3CS80, 
ELS4, EZ30, EMB81, nagic 
eye tuning indicator. Covers 


| medium, k ng and FM bands. 
| Length 


12in., height 7jin. 
front to back Sjin. Limited 
oumber only. 


LISTED AT 22 GNS. 
LASKY'’S PRICE 


£16.19.6 carr. and Insur. 12/6. 


Available on H.P. terms. Brochure on request. 
@eeeeeeeseeoeoeoeeaeaeeeeeseeeeeeeeeeeeeee ee © 


AN INVITATION FROM LONDON’S HI-FI SPECIALISTS ! 


Visit either of our addresses for selective Demonstrations of the very latest Hi-Fi Equipment 


TAPE RECORDERS 


GRUNDIG, ELIZABETHAN, 
BRENELL, TRUVOX, 
SOUND, VORTEXION, 
FERROGRAPH, ELON, | 

HARTING, SIMON 


REFLECTOGRAPH, } 


STUZZI, TANDBERG, 
TELEFUNKEN, STELLA, 
WALTER 


LASKY 


F.m. TUNERS 
DULCI, Quan, LEAK, JASON, 
OGERS, etc. 


CABINETS 
Wide choice G-PLAN, 
NORDYK and CAPRIOL- 


Owr Technical an and 


Mad Order Depts. are at your service 


o 


\ 


RADIO Ba 


C.R. TUBE 
BARGAINS 


NEW, UNUSED AND TAX FREE 


16in 

Metal Cx 
Famous make 
T901/B 


38 =. 
TEED. 

LASKY'S “PRICE 

Carr 


neces 


and Insur. 21 

Masks, Anti-( 

and Ion Traps avai 
FERRANT!I Sin. type TY 4y 
triode, octal) base, standard deflectioz 


LIST 9 GNS 
50/- 


FPERRANTI i2in., types T12/44 and 
T12/54 
LIST £12 LASKY'S PRICE j 


Many others. List on request 


heater 


LASKY'S rae 


Carr. & losur 


apr “weresrcoreth C.R. TUBES 
Guaranteed 
Type 
12in. round 
i4in. rect 
15in. round 
17in. rect 
2lin. rect 


MINIATURE INSTRUMENT 
SOLDERING IRONS 
Famous make, 230/250 v., 25 watts w 
penet! bit and we tex art 
in handle. LIS 
LASKY” 4 PRICE 


‘6 6 
(SPECIAL OFFER OF SOLDER 

reels Ersi 
10/- 


sun 
LASKY" ) 
PRICE 


20,000 VALVES 
IN STOCK 


Mullard, Bri I 
Cossor, E.M L 
Telefunken, et 


of 
a0L. DER. List 
Post 1/4 


Send for our New 
facturers’ s lu 
imported \ ay s 
We Save you money 


5-milliamp METER any Speci 
offer of limited our 
Post & 


SPEAKER COVERINGS 
Large stocks of yean 
weave.” Any size piece cut 
and prices post free 


Ron c 


T- TRANSISTOR: PORTABLE, 250 milliwatts p.p. output 


New Circu:t, medium and long wave 


milliwatts, with 2 OC72 and 2 yellow/green. Size 


2 x Igin 


4-VALVE SUPERHET PORTABLE. 
Mains/battery version, £8.19.6. 


wave 


MIDGET T.R.F. for 200-250 v. A.C. mains 


purpose 


double 


LASKY’S 


G.E.C, 912 “ 


PORTABLE GRAM | AMPLIFIER, 2 watts 


nut | 
utpu ind 


these star features 
ew Hybrid circuit 
Transis 
New type Brimar valves *% Perme 
ibrator, 12 volt H.T. & L.T 


1/6 


TRANSISTOR SUPERHET TUNER, uses 3 R.F 


1 germanium diode, etc 


4-TRANSISTOR AUDIO AMPLIFIER, Mk. II, 


ALL JASON 


WIRELESS WORLD 


LASKY’S HIGHLY EFFICIENT 
EASY - TO- BUILD 
SETS : TUNERS : AMPLIFIERS 


Circuit Diagram and Building 
Instructions, 1/6 each, post free. 


COMPLETE 
PARCEI 


£10.10.0 
Post 3/6 


transistors, 
3jin. x 3hin 


Printed Circuit 


200/250 
5} x 


? 


Medium and long 
Battery version 


Uses two latest 
case, 8} x 4} x Sin 


valves Plastic Post 5 


£7. 19.6 
P 


F.M. TUNER. 
F.M. Plus”, 


Printed Circuit version of the 
using 5 valves 
Uses EL84 


6X4 rect. Size 6}in. x 3fin. x Sin. high. Post 2/6 


KITS IN STOCK. Send for Brochures 


LASKY’S 


BE BUILT 


£12.19.6 


FOR 


* T.C.C. Printed 
Condensers 
% Tuned R.F 
— Medium 
ability tuning 
mall size Will fit any car 
iction Booklet eivir full details, 
circuit diagrain and 


Circuit and 
operation 
stage 


tor output and long waves 


for Instr 
dimensions 


illustrations, 
shopping list 


NOW AVAILABLE 


THE FINEST 
COMPONENTS CATALOGUE 


ham” or service man 


OVER 100 PAGES, SIZE Shin. x 
Siin. WITH HUNDREDS OF UP- 
TO-DATE ILLUSTRATIONS. 


Price 2/- 


Our latest “BARGAIN 
free with each copy. o the hundreds 
who have sent for our new Catalogue 
we apologise for the delay caused by the 
recent hold-up in the printing trade 


produced for the “* 


Post 6d 


BULLETIN” 


NOVEMBER, 1959 


BOOOO0O0008888F 


MULTI 
TEST 
METER 
BARGAIN 


Limited 


SEND 
TODAY 


AN '20. Pocket size Microtester An 
accurate 18-RANGE Test Meter for all 
5.000 ohms per volt A.C. and 
black leatherette-covered case, 

x Ifin. deep LIST 9 GNS 


Y's PRICE 
Post | LASKY'S PRICE £5. 19. 6 
 6-TRANSISTOR 
POCKET RADIO 

Printed Circuit construction FULL 
medium and long wave superhet using 
latest components including 6 transistors, 
coil speaker and Ferrite 

or coloured plastic case 


weight 12 oz Full 
assembly Instructions supplied 


CAN BE BUILT FOR 
£9.19.6 (Pius 3/6 Post) 


All components available separately 


Available assembled ready for use 
MEDIUM wave only, £9/9/- plus 3/6 post 


TRANSISTORS 


AUDIO P.N.P. Junction Types suitable for 
high gain and low freq amplifiers, an:! for 
output stages up to 250 milliwatts 
(Double spot—yvellow and green) 7/6 
3 for 20/-; 6 or 37/6 post free 
R.F. P.N.P. Junction Type suitable for 
medium and low freq. oscillators, req 
changers and |.F. amplifiers le 
(1.5 to 8 Mess i 
(Double spot—yellow and red.) 
3 or 40/-; 6 or 75/-. 
prices for 


Special — 


quantities 


SPECIAL OFFER. P.N.P. Junction type 

Transistors suitable for all — 9) a 

applications Eac 

0C44 and 0C45, 21/-; OC70 and OC71, 

12/6; OC72, 17/- (Matched Pair 30/-); 

OC73, 15/-; OC16, §4/-. 

ager TRANSISTORS. Ts1_ Ts2, 
5, 12/6; TS4, 14/-; TP and TP2, 20/-; 

mL rJ2, TJ3, 13/6 


EDISWAN MAZDA TRANSISTORS. The 
very latest types B/102, 10/-; XB/103, 
14-; XC/l0l, 16/-; XA/LOL QBi-; 
XA/102, 26/- 

SPECIAL OFFER Bet 7 Ediswan 


XA/101, XA/102, 2 X B/102 
Price 79/6 


Transistors 


XB/103, 2 matched XC/101. 


oo DIODES. General Purpose 
X00, each ]/- Per doz. Q/-. All 
a r types in stock 


“GOLDTOP" POWER 
TRANSISTORS 

All types in stock. Example:— 
V15/10P. Ideal or output etage of car 
radio, will give approx. 3 watts operating 
from 12 v. Each 15/- post free 
Suitable Output Transformer for above 
correct ratio, matched to 3 ohma, 9/6. 
Post L/-. 
Driver Transformer, 9/6. Post 1/- 


PLEASE NOTE 2 ADDRESSES FOR PERSONAL SHOPPERS 


42 TOTTENHAM COURT | 207 EDGWARE RD., W.2 


ROAD, W.| 


Nearest Station Goodge Street. 


Please address Mail Orders to Lasky’s (Harrow Rd.) Led., Dept. W, 207 Edgware Rd., London W.2 


“We SEE 


MUSeum 2605 | 


Opposite Edgware Road Tube Station 
Few yards from Praed Street 
PAD¢ington 3271/2 


OPEN ALL DAY 
SATURDAY 
Early te 
Thurs., | p.m. 
(Both laddresses) 


OVERLEAF FOR MORE NEWS FROM LASKY’ 


NOVEMBER, 1959 


WIRELESS WORLD 
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RECORD PLAYER BARGAIN OFFER 


A self-contained Portable unit comprising the latest Collaro 


4-speed Auto Changer Record 


Player, 


incorporating the 


famous High Fidelity Studio “O" Xtal Pick-up with Turnover 
Cartridge and fitted with L.P. and 78 Sapphire stylii. An 
internal 2 valve amplifier of modern design with variable 
tone and volume controls is fitted. This, together with a 
quality 6in. P.M. speaker, ensures a high standard of repro- 


duction. 


2-valve, 


Cabinet 


complete with speaker, etc., 


Size 18hin. — 13Zin. - Ht. Bhin. 


2-stage amplifier, ready wired, 


with mounting board, etc. 


RECORD PLAYER BARGAINS—Latest 4speed models 


NEW RELEASE by EMI 


monaura Ate cartridge 


4-speed Single 


SINGLE PLAYERS 

0. nd ins. 3 
AUTOCHANGERS — 
Mk 


)», 9Ol-; 


reo adapted, 10 ens. 
RECORD PLAYER CABINETS 


emporary styled 18in 13in. x Sin 


+VALVE SWATT AMPLIFIER 


nd Mains trans 
ready wired to 


42.176 P.&P.1 


Speaker and matching trans 


Complete 
fit above 


t . 22/- 
f 


COSSOR VHF/FM CONSTRUC- 
TORS reed (Model 701K). 
This is a 6-valve (UCC8S, 2UF89, UABCSO, 
ULS4, UYS , PM Bs Kit of high quality 
jesign and st vo duction, with pre 
1 printed circuit complete 
for AC/IM 200/250 ¥ 
ides High Performance 
as Speaker for quality 
every detail, including 
anit Slow Motion Drive 
t Lamp and comprehensive instruc- 
ior mesg and cir ds di — this Kit is 
& genuine om me be 
BARGAIN OFFER 
Listed at | 5gns. Only £8.19.6 
Carr. and Ins. 4/6 
‘ONE-WATT" 
LIFIER 
6 Ve Battery operated 
ill, 4 Rranaiot w circuit giving 


tt Output int 


TRANSISTOR 
AMPL 


standard 3 ohm 
sensitivity and improved 
feedback. Var. Tone 
ame Size 6fin. x 
uption 10 mA 


) } Sennatet me pr 


Good 


nse Neg 


Circuit and instruction booklet 1/6 


post free 


NOW! ! rhe TOUR(ST Portable 


I'tweight battery 


Latest euperhet itry, delayed AVC and 
A.F. Neg. fee 
Complete ‘kit_-BARGAIN—only 
£6.10.0, post free 
Terrific performance— 
Remarkable size— 
Staggering Value 
Send for Booklet NOW | 1/6 post tree 


and dual sapphire stylil 


COLLARO (4/564) 6 gns.; 


. Sens. 


Player Unit fitted with latest stereo and 
Auto stop and start. A fidelity unit 


GARRARD (48P) 


UA®), £6.19.6.. COLLARO £7.19.6; GARRARD (RCI21 4D 


itereo head £2 extra 


Carr. and ins., 3/6. 


ry, VALVES eosnarriit 


BOXED 
IRs, IT47'6 EABCHO 916 EZAl 
76 
34,3V4 8/- 


CODoVIMBND 
pp) yy) 


SPECIAL —— PER SET 

IRS, IT4, 185, or 384 or 3V4, 
DK96, DF96, DAF96, DL96, 
6K8, 6K7, 6Q7, 6V6, 6Z4 or 645, 


COAX 80 OHM CABLE. 
Stand jin. diam. Low Loss Semi-Air 
Spaced Aeraxial 
Special Reduced Prices 
20 yds. 12/6, p. & p. 1/6; 60 yds. 32/6 
p. & p. 3/-; 40 yds. 22/6, p. & p. 2/6; 
All other lengths $d. per yard 
Coax Plugs ] -, Sockets 1/-, Couplers 
1/3, Cable End Sockets 1/6, Outlet 
Boxes 4/6 


£6.19.6 


£2.12.6 
TMM 


JASON FM TUNER UNITS 
(87-105 Mc/s) 


Designer-approved kits of parte for these 
quality and highly popular tuners available 
as follows 


STANDARD MODEL (i'MT) 
ously extensively ‘advertised 
PLETE KIT, 5 gns., post free 
4 epec. valves, 30/- post free 


LATEST MODEL (FMT2)~ attractively 
presented shelf mounting unit to enclosed 
Metai Cabinet with Built-in Power Supply 
COMPLETE KIT, £7. p. & p. 3 
Set of 5 spec. valves, 39/6. 


NEW JASON COMPREHENSIVE F.M 
HANDBOOK, 2/6 post free. 48hbr. Align- 
ment Service, 7/6, p. & p. 2/6 


as previ 
COM 
Set of 


MULLARD ‘‘3-3”’ 
AMPLIFIER 
Quality built to Maullard’s specifica- 
tion, with special sectionalised O/P 
T 


rans. 
Complete kit with front panel only 
26.19.6. P. 4 3 


development ot 
Brimar Hybrid 


and pe wer transistor 

stage apd permeability 
pre-aligned Cyidon Tuner 

Unit provide extremely 

good senaitivity and ggnal/nolse ratio 


8 x 7 x 2hin 
mounted separately, approx. 8 x 6 x Sia 


Recommended 
Complete Kit. 


2 WAVEBAND GAR RADIO KIT 


12 v. operation Med. & Long Waves 


7 = éin. elliptical speaker for Adelity output. Self-contained in neat meta) cabinet 
b attractive calibrated dial. Speaker and power transistor stage 


Buy 
instruction booklet and parts list available $/§ post free. 


Printed circuit for easy construction and 


£12.19.6 


P.& P. 3/6 


Bargain Price 


The whole is housed in a robust wooden cabinet 
attractively styled in a maroon contemporary leather cloth 
with contrasting polka dot relief. 
enables us to offer this commercially styled Player at the 
following attractive breakdown Unit prices: 


Collaro 4-speed autochanger, 


A fortunate bulk purchase 


+ 4/6 carr. 


£3. 7.6 + 2/6 carr. 


ee 


+ 3/6 carr. 


sll 


C.R.T. Heater 
Isolation Transformers 


New improved types—mains 
prim. 200/250 v. tapped 


All isolation Transformers now sup 
plied with alternative no bovsl, plus 
25% and plus 50% boost taps at no 
extra charge 
aP 
ap 
aP 
aP 
nd tag terminated 


easy fitting. Other voltages available 


RE-GUNNED, TV TUBES 
NEW REDUCED PRICES 


. and now 12 months guar- 
antee! 


All tubes rebuilt with 
new heater, cathode 
and gun assembly— 
reconditioned virtually 
as new. 

I2in. £6, I4in. €7, 
£8.10.0, etc. 

10/- part exchange 
allowance on old tube 


Carr. and ins. 10/-. Compre- 
hensive stocks—quick delivery. 


17in. 


capeaned. Odainatty bate 
to be sold 7 gns. 


This complete 3 unit 


“Teroain price o 


£12.19.6 


carriage free 


: HOUUUUREOUEEEOUOUUHUUOUEeeGAAOUOUENEAAAUUUEEEAAA UHH 


1/500 v., 1/- each. 
Toe. 19. 001 6 kv., se 001 20 kv., 9/6. 


RS--FULL RANGE 
10 megohms 20% } w. and )w., 
(Midget type modern rating), | w., 
Bd, 10% Hi-Btab, 3 w 
iw. Od, 1% HI STAB 
ohms 2/- 


PRE-SET W W POTS. 
50 K ohms, 3 50K 


SPEAKER FRET Expanded Bronze « 
dised metal 8 « 4in., 2/3 n., B/-; 
i2in., 416; 12 =< iéin., @/-; 24 = 12in., 
x Pin., 13/6, ete., et 


TYGAN FRET (Contemporary pat.), 12» 
12in., Q/-; 12 x 18in., 3/-; 12 « 24in., @/-, ete 


LOUDSPEAKERS-P.M. 3 ohms, 2jin 
Elac., 17/6. 3¢in. Goodmans, 18/6; Sin 
Rola, 17/6. 6in. Elac 18/6;7 = 4in. Good 
mans Elliptical, 18/6; Sin. Rola, 20/-; 10in 
RK. and A., 25/-; i0in. WB-HF1012, 99/9; 
12in. Pleasey 15 ohms with 6/4in. Tweeter 
and Cross Over Filter, 97/6. 


Electrolytics All Types New Stock 
TUBULAR CAN TYPES 
8+ Sie8e ‘ 4 


a oe 


50/50 v.100 25v. 2 - 
2 Megohme, 


450 v. 
16+16450¥. 5/6 
82+ 82/450". 66 

MOCCANITE 
diam. 
w 


i w., 74, 5% 
*., 1/6 (10-100 


T/V Type, 25 ohbme— 
2 Meg. (Carbon, 3/-). 


Comprehensive 
VOLUME CONTROLS— 10K 
ALL LONG SPINDLES, 
MIDGET TYPE, léin 


. Twin gang controls } 
1 Meg. less Sw., cach 8/9. 


Manufacturer’s Surplus Bargain 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Valve Line-up: ECC8S, 
ECH8!, EF89, EABC8O, 
EL84, EM8i, EX80 


Three Waveband and Switched 
Gram positions, Med. 200 
500 m., Long 1,000-2,000 m., 
VHF/FM &8-95 Mc/s. Philip's 
Continentai Tuning insert 
with permeability tuning 


ncluding AVC and 
Peed back Three watt output 
Sensitivity and reproduction of a very high 
standard. Chassis size 134 5 
Iuminated glass dial 
Horizontal station names 


3) in 


Height 7¢in 


Edge 


Vertical pointer 
Gold on brown background. A.C. 200/250 v. operation 


Aligned and tested ready for use £13 ° i0 . 0 Carr. & ins. 5/- 


Complete with 4 Knobe—walnut or ivory to 


Three ohm P.M. speaker only required 
Sin. Goodmane special cone 
10in. Rola (Heavy Duty) 


choice 


Recommended quality speakers. 


216 
30/- 


Post & Pkg. 1/6 


We desigr 
Winding 


and manufacture MAINS AND OP TRANSFORMERS to Snilividua!l spec 
apacity available for Prototypes and small production runs 


ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN- 


SIVE STOCK. 


Terms: C.W.O. or 


WRITE NOW FOR FULL BARGAIN LISTS, 34. 
C.0.D. post er packing up to $lb. 7d. 


Vib. t/1; 31d. lie: Sib. 2/- 10lb. 2 


RADIO COMPONENT 
SPECIALISTS 


70 BRIGST OCK RD., THORNTON HEATH, SURREY 
Wednesdey 


Established 1946. Tel: THO 2188 Hours: 9 a.m.—é p.m. 


! p.m. 


WIRELESS WoRLD 
FOR VALVES, TUBES AND COMPONENTS 


MS4B 


NOVEMBER, 1959 


BY RETURN POST SERVICE 
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VP133 15/- 


o 
o~ 


A 


ACHLDDD 
10/- 


AC/P 7/6 
AC/P4 7/6 
ACSPENDD 
266 
AC6PEN 6/6 
ACVPI/5 
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wr 
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EF9I(BVA) 
9/- 
5/6 


< 
o 


EL32 


MSP4/S 
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Sho 


cone -@ i 
, { 
=H —-S2OneN AON HOSS 
TROGRAG) 


oo 


o o 
S@OntOsn—-@Onunaeanwnweowuds@e4o ~~~ 


~ — hi 
~eee o 


PEN4DD 
PEN4VA 15 
PEN2S 6 
7 
3 


1 eOK—e!) SHSSHSS |) SO! SG! 


~ 
| ON OOnOnee!i oi -an 


o-oo 


PEN46 
PEN383 2 
PEN220A 4 
PEN45DD 


=o 
o 
v 
m 
Zz 
> 
7 
<r we 
RSekSSwewewnsasoasovweess 
' 


Seuwns4wnoe 


e~wwswe Nt GuS-—Seosouue—-@Echwoemounswsesnssasss 


eweoeonooee & 


VR22 on 


VR105/30 a. 
VRIIG 
VR15S0/30 7/6 
VUI20A 3/6 
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AUTOMATIC 
CHANGER UNITS 


B.S.R. UAB, 4-speed Mixer Aut 
matic changer, manual and autc 
control, soraplene with latest hg S R. 
“ful-fi” pick-u 

packing, 3/6 OuR PRI CE ts. 19.6. 
The new B.S.R. Model UAI2 
4-speed Mixer Automat record 
changer, fitted with latest typ 
turnover cartridge OUR PRICE 
€8.17.6 Carriage 3/6 

The latest 
4-speed auto-changer n rear 
with Studio “OO” insert. Brand new 
fully guaranteed, £€7.19.6, plus 
packing and post é 

Collaro, 4-speed single 
with automat stop, cream, tur 
over crystal cartridge, Orand new 
and guaranteed, £6.19.6 


Coliaro Conquest 


player 


COLLARO ‘MARK IV 
TAPE 
TRANSCRIPTOR 


4 Heads, twin track operation 
2 motors, tape measuring and 
calibrating device finished 
cream polystrene cover plate w 
maroon controls, 3 speeds 3}, 7 
and 15 in. per sec. Price £16.6.0 


plus 10/6 carriage and insurance 


GARRARD 
AUTOMATIC RECORD 
CHANGER 


4-Speed, type 
Price €8.17.6. 


RC120/D, Mark 


levision aerials at 

; Top of the set 
sted at 42/-, OUR PRIC 
or ‘array for Band |, li, i 
cE 39 6. Doub! 

(e) IR 


std r BBC 
TV, & ted 87/6 OUR PRICE 45,-. 


TELEVISION BAND Ii! 
CONVERTORS 


INVICTOR Mode | ane Self-co 

Bands 6 to 10 
£9.19.6. O UR PRICE £4.10.0. 
INVICTOR 13 Channel Adaptor, for 
) 19, 120. Listed £7.19.6 
bay nen Te 
ertor 


‘tA. 10.0. 


nined own power uni 


OR PRICE 59/6 
165 Converto 


Listed £9.19.6 


CYLDON 
TURRET TUNERS 


pes EI0H, ag tbe EIOL. Brand New 
and Bo ae omplete with Fitting 
Listed €7,7.0. each. 
or less valves 35/-. 


Aerial Co 
OUR PRICE 


UR PRICE ss ° 


RECTIFIERS FOR 
BATTERY 
CHARGERS 


i2v. | amp 
12 v. 2 amp 
i2v 
12 v. 4amp 
12 v. Samp 


3 amp 


ACOs 
MICROPHONES 


Acos Mic 39-1! Crystal Stick 
Microphone for use as a hand, 
desk or floor stand unit for high 
quality recording, broadcasting 
and public address work LIST 
PRICE £5.5.0 OUR PRICE, 
39/6. With Stand, 47/6. With 
Floor Stand adapter, 52/6. Post- 
age 1/6 


| TELENG TUNERS 


Types TTI3S for .1 Heaters and 
Fitted BBA Plugs, Types TTI3S 
for .3 Heaters and Fitted BIA 
Plugs, Types TTI9P for Parallel 
heaters. Coils available for Most 
Channels. Listed £7.7.0, OUR 
PRICE 55/- each or less valves 35/-. 


CATALOGUE 


Our 1960 catalogue is now avail- 
able, please send I/- stamps for 
your copy. Trade Catalogue also 
available. Please attach your 
business Letter Heading 


postage 2/- 


LOUDSPEAKER 
UNITS 


* All brand new 

% Note Special Prices 

*% All permanent Magnet 
Impedance 

Sin. Units by Plessey, Good- 
mans, Lectrona 

6hin. Units by Plessey 

Bin. Units by Goodmans 

10in. Units by Elac, Plessey 

6in. x 4in. Units by Plessey 

4in. Units by Good- 


Sin. Units by Good- 
Sin. Units by Good- 
2 


x 6in. Units by Plessey 
Loudspeaker Unit 3 ohms 


| impedance with a Matching Out- 


put Transformer suitable for 
| 6¥V6 Brand New, but soiled, 
| offered at a Special Pr ce 11/6 each, 


64in. Mains Energised Loud- 
| speaker with Matching Output, 
| Transformer, Field Coil, 600 ohms 

17/6 each. 

Bin. Mains Energised Loudspeaker 
|} with Matching O/P Transformer, 
| Field Coil, 600 Q. 21/- each 


ACOS PICK-UP 
ARM 


Type GP54/2 complete with turn- 

over crystal cartridge and crystal 
styli HGP37/i or HGPS9/SC, 
| 


| 
| 


29/6 complete. 


RADIO SUPPLY CO 


i} + 


L- 103 LEEDS TERRACE 
WINTOUN STREET 


LEEDS 7 


TERMS: 


Cash with order or C.O.D. 


Postage and Packing charges extra, as 
follows: Orders value 10/- add 1I/-; 
add 1/6; 40/- 
otherwise stated. Minimum C.O.D. fee 
and postage 3/-. 

For full terms of business see inside cover 
- our catalogue. 


20/- 


add 2/-; £5 add 3/- unless 


9 a.m. to § p.m. Mon. 


shoppers 
to Priday. Saturday 10 a.m. to ! p.m. 
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MULLARD 


COMPLETE KIT OF PARTS Sretns sericety to epecification 


For use with the MULLARD 
2 stage preamplifier (described 


MULLARD “5-10° 
below) with which an undis- 
MAIN AMPLIFIER [iitApiAiiris 


combination is thoroughly 

mmended for “ Hi-Fi, enthusiasts who contemplate a versatile and 

ry high quality home installation. We supply SPECIFIED COM 
ONENTS AND NEW MULLARD VALVES including PARMEKO 
MAINS TRANSFORMER (which hae extra Power available to drive 
Radio Tuner) and the choice of the latest Ultra-Linear PARMEKO or 


he PARTRIDGE Output Transformer 
£10.0.0 


Price: COMPLETE KIT (Parmeko O/putTrane.) 
Alternatively we supply ASSEMBLED and TESTED £44.10.0 


MULLARDS PRE-AMPLIFIER 
TONE CONTROL UNIT 


Employing two EFS6 valves, and designed to operate with 

he Mullard 3-3 and 5-10 MAIN AMPLIFIERS, but also 

verfectiy suitable for other makes. 

Our kit is strictly to MULLARD’S SPECIFICATION and incorporates: 
@ Equalisation for the latest B.1.A.A. characteristics. 

@ Input for Crystal Pick-ups, and variable relu 


magnetic types. 
@ Input. (a) Direct from Bigh Imp Tape Head. (b) From « Tape Amplifier or Pre-Amplifier 


@ Sensitive Microphone C! 
@ Wide range BASS and TREBLE Controls 
PRICE: COMPLETE KIT Alternatively we supply 
OF PARTS £6. ° ASSEMBLED AND TESTED £8.0.0 
(Carriage and Insurance 5/- extra) 


MULLARD 3-3. 
MAIN AMPLIFIER ace iat tank cee 
all the facilities associated 


with the more expensive “ HI-Fi” equipment. We recommend it as the 
IDBAL SMALL HOME INSTALLATION where very high quality is 
jesired at the lower volume level (up to 3 watta). 

We supply completely to MULLARD'S SPECIFICATION INCLUD- 
ING the latest PARMEKO Output Transformer, specified Valves and 
omponents. Has Power available to drive a Radio ) Samiag Unit. 

Price for COMPLETE KIT OF PARTS .... 0.0 


Based entirely on the very 
popular “3-3” model and 
designed to operate with the 
G-stage PRE-AMPLIFIER 


Alternatively we supply ASSEMBLED AND TESTED 
(Carriage and Insurance 5/- extra) 


COMPLETE 
MULLARD 5-10 
AMPLIFIER 


popular and very successful 

mplete “ 5-10 incorporating Control! 

uit providing up to 10 Watts high 

reproduction Input channels 

high utput pick-ups end all 

modern Radic Tuning Unite, only 
Specified Components and new MULLARD VALVES are supplied including PARMEKO 
MAINS TRANSFORMERS and choice of the latest PARMEKO or PARTRIDGE ULTBA 


Tuner. Price: COMPLETE KIT: Parmeke Transtormar.--------- £0 9.00.0 
£13.10.0 


Alternatively we supply ey and TESTED 
Hire Purchase (Assembiel Amp. only) post. 1 #;,!3 12 months at 19 10. 
ABOVE incorporating PARTRIDGE OUTPUT ANSPORMER €)/6/0 extra. 


PORATING 


DESIGNS 
FOR THE 
HOME 
CONSTRUCTOR 


SPECIAL PRICE 
REDUCTIONS 


ABOVE INCOR- 


PARTRIDOE OUTPUT 
TRANSFORMER £1/6 0 extra 


(a) THE COMPLETE KIT OF PARTS to build both the 
*3-3° MALIN AMPLIFIER and the 2-«tage PRE-AMPLI- 


£12.10.0 


(>) THE COMPLETE KIT OF PARTS to build both the 
"6-10" MAIN AMPLIFIER and the 

2-8TAGE PRE-AMPLIFIER-CONTROL 

UNIT £15.15.0 


FIER-OONTROL UNIT 


| PRICES QUOTED FOR THE “ 5-10” ARE 8UB 
BCT TO £16/0 LX TRA IF THE PARTRIDGE TRANP 
(RE 


and the 2-8TAGE PRE-AMPLIFIER 
both ASSERBLED and TESTED. £ 0 
* 


H.P. TERMS DEP. £3 and 12 monthly payments of 
£1/2/O or DEP. 25 and 12 monthly payments of 18/4. 
(b) THE “ 5-10" and the 2-8TAGE PRE-AMPLIFIER 
both ASSEMBLED and TESTED : £1 0 
. 


HP. TERMS ar ane 16/0 and 12 monthly payments of 
aze or DEP. 6/0 and 12 monthly payments of 


When ordering please include an extra 7/6 to” cover the 
cost of carriage and insurance. 


THE COMPLETE 


ASSEMBLY MAN- COMPLETE 
Terme: MULLARD 3-3 


A VERY HIog a AMPLIFIER 
DEVELOPED Aaa THE VERY POPU 

LAR 3-VALVE 3-WATT AMPLIFIER 
DESIGNED IN THE MULLARD LABOR 
ATORIES, 

Price for COMPLETE KIT 


Alternatively supplied ASSEMBLED and FULLY 

TESTED (Pius 6/6 carriage and insurance) 

H.P. Terms Deposit £2 and 8 monthly payments of £1. 
Our kit is complete to the MULLARD specification including supply of specified com 
ponents, es and PARMEKO OUTPUT TRANSFORMER. We also include switched 
inputs for 7 
Unit is also available. 


Model 33 M/S 


DUAL ‘'3-3" 
MAIN AMPLIFIER 


Comprises two “3-3" MAIN AMPLI- 
FIERS (described above) on one chassis 
and te designed to operate with oar DUAL 
CHANNEL PREAMPLIFIER for both 
pas aml TONIC or MONAUBAL 
peratio 


Price COMPLETE KIT OF PARTS £10. 0. 0 
Alternatively ASSEMBLED AND TESTED £11.15.0 
H.P. Terms Deposit £2/7/0, 12 —y— {> 174. 


[te output power te 6 Watts (3 Watts per yw 
LIFIER provides a very acoeptabie STEREO installation. 


DUAL CHANNEL - 
PRE-AMPLIFIER pooeiccki tot macn 


with our PREAMP. 


A thoroughly 
recommended 


COMPLETE feign. that 
STEREO AMPLIFIER M¢éraney 


many requests 
for a low priced bat good quality DUAL CHANNEL 
STEREOPHONIC AMPLIFI 1 
PRICE COMPLETE KIT OF PABTS - 
Alternatively 

ASSEMBLED AND TESTED £10.10.0 
Two Maillard BCL 8 Triede Pentede Vaives are incorporated in 
the design, they form « “ CLASS A™ angle ended output stage 

The input sensitivity ts 300 m/volts, there- 


with an 
) T 
PRICE COMPLETE KI £12.1 0. 0 


STERN RADIO LTD. © toncon 


This model tnoorporates ’ T— 
two 2-Valve Pre-Amplifiers * => 
(described above) combined 


it to be used for both 


ote or MONAURAL operation. It is de- 


marily to operate with our range of MULLARD 


signed pi 
MAIN ‘ar ao em bot will aleo operate equally well 


eof Amplifiers requiring an input of 260 m/v 
Alternatively ASEELED £15. 0 0 
AND TESTEL ted 
H.P. Terme it and 12 months of €1 


Depoat 20 ia 

Perfectly suitable for MONAURAL Only operation, with one “3/)" of one “5/10 MAIN 

Amplifier to which the second Main Amplifier can at any time be added thus very easily 

providing for both STEREO = —— AU RAL reproduction. 

REO operation 

(a) The ee — TRE. AMPLIFIER together with the Dual “3/3 MAIN 
AMPLIF 

(b) The DU aL HANNEL PRE-AMPLIFIER together with two “ 5/10" MAIN AMPLI 
FIE Assembiey Manual is available for 2/6 or send 6.A.E. for Descriptive 
Leaflet. 


Only New HIGH GRADE 
are supplied in al! these mode: 


Please enclose 6.A.E. @ ILLUSTRATED ané 
alternatively the COMPLETE Y MANUALS containing 
component Price Lists and practical Drawings, ete., are available at 1/6 each. 


ified Components and MULLARD VALVES 
2» 
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( 
Bash Model incorper- ¢ 
eee { 
ful MF/TR3 Amplifier 
(described opposite), 

i 
4 
4 


thus ensuring truly 
“ Hi-Fi” record and 
playback facilities. 


eun 


BEFORE YOU BUY—HEAR TH 
RECORDERS. THEY ARE COMPARABLE | 
TO THE MUCH HIGHER PRICED 
MODELS— AND THEN 


Take Your Pick *% 


Pa i nh Mn Ml Ml 
Ser 


. 4 
, com. ¢ 
) PLETE RECORDER ¢ 
inciudia CRYSTAL 
i Bs 4 
{ 

> { 


MICRO ONE and 
1 ,200ft. Spool of Tape. 


MODEL CR3/S. Incorporates the New COLLARO 

**$TUDIO "' TWIN TRACK 3-speed Deck £41 0 0 There are no “better 
H.P. Terms: Deposit €8/4/- and 12 months of £3/0/2. value for money” Tape 
MODEL CR3 T. incorporates the very popular 3-speed COLLARO Recorders on the 


market—if you can’t 
call and hear them— 
send 6.A.6. for fuily 
descriptive leaSets. 


Mk. IV ** TRANS wong 2d Deck, which has both 
upper and lower tape tr £49.10.0 
H.P. Terms: Deposit £9 18). : a 12 months of €3/12/7 
MODEL TR3/Mk. Vi. Incorporates the New TRU 
VOX Mk. Vi TWIN TRACK 2-speed Tape Deck £49.10.0 
H.P. Terms: Deposit €9/18/- and 12 months of £3/12/7 


It is CHEAPER and BETTER TO REPLACE YOUR OLD CHASSIS and GRAM UNIT 


! |! RECORD PLAYERS ! ! ! ! RADIOGRAM CHASSIS ! ! 
The LATEST MODELS are in Stock. Many at REDUCED PRICES!!! The mont ermpicte e eee Vereeee © 2 6 so — 
most complete A.M./F.M. unit yet produced wr Btereo, givt te high fd 
Sond 6.A.€. for ILLUSTRATED LEAFLET ; push -pu rer - iain ieied on Sinaia 2 . 
' ARMSTRONG ‘ “JUBILEE ” tne em ee os oe 
B.5.R. MONARCH UAS 4-ep4. Mixer n AM FM “ und with push-p ill output stage pre witing © watts. 
Autechanger wih Oryeta) Pich-p. 20-1 2.0 ARMSTRONG AM FM “STEREO as < £28.7. 
The COLLARO “CONQUEST 4-specd « . r Gt = prreoage —J . back from pick- up or tape. Outputs 
changer Studio “O Pick-up. O77 10.0 BULCI ‘Model PMT/2 se te | - -~ = €19.1746 
The latest COLLARO CONTINENTAL 4 . Li PM Tuner rporating automatic frequency contro! 
speed MIXER A ger, 8 RADIO TUNING UNITS 
” £8.10.0 ARMSTRONG “$.7.3" AM/FM Tuning Units - - - - £27.60 
self ps wered high fidelity tuner ~~ full VHF medium and long wavebands with 
The NEW COLLARO lel RPSG4, 4-speed 8 Recor fr 
Player. Studio Cartridg DULCI “ Hat” “AM Fe Tuning Units -- - = = + €23,15.8 
— © ‘ yer, Stadio A d-wavet and self-pow ty tuner ering the VHF/FM transmissions 
ap ebanda 
Tnee at Bee. AN rr i aederledes : SPEED Nk Ww wk Hy PU RCHASE ry KR “us. are available on all above. IUlustrated leaflets aval- 
clase ee eee Tee THE DULCI CHANNEL STEREO PREAMPLIFIERS 
on : ; The “ STEREO EIGHT ” PREAMPLIFIER 223.8. 
pny RC12Z21 4 4-spee A Ang "iS lates The ‘ STEREO TWO " PREAMPLIFIER 338 
BBR. Model TU9 is - a eee 
te yetal ft k 
ae oe el . 1126 SPECIAL CASH ONLY OFFER !! : 
, extwa. ery attractive POStARLS AMPLIFIER CASE 
HIGH FIDELITY UNITS IN STOCK Seah dag 
The latest GARRARD TRANSCRIPTION MOTOR “ 301" £23 .18.4 peas 78 eae. The Ampliter sate 
with BStroboscopica : al o 4 stage lesigr orporating 
The new GARRARD Model +H i u 2 ty Single F ri pes m hee - iN va e st a eparate 
Player fitted with the lat i a 1G.cs , aD a v , ne 
oe ee a B18. 7.6 | Porttie “Uae ‘wit ale sconmmodate ato 
GARRARD Mode! tA ree I Single I rd Pla tted with £8 10 0 any Ame  Amosanger aad © aenetivey 
high output Crystal f . . finished in Grey ir Rexine—WE ALSO 
The GARRARD TPA. eo TRANSCRIPTION PICK-UP ARM is available separately SUPPLY SEPARATELY 
or with Crystal or M t t a) The 2-stage (plus Rectifier) AMPLIFIER 
HIRE PI RCHASE TRRMO tee at . ts £8 19/6 and over a@26 
STERN'S MK Il fi b) The PORTABLE CARRYING CASE 
** fidelity *’ £3.17 @ (Curriage and 
F.M. TUNING UNIT : =) oc) 6jin. P.M. SPEAKER 18 @ insurance 4/- extra) 
(tes 6). carr. ead ine 
BIRB PURCHASE: Deposit PRICE £14.5.0 ‘ !! HOME CONSTRUCTORS 1! 
ee © Sie teen A RANGE OF “EASY TO ASSEMBLE ” PREFABRICATED CABINETS 
BEART oy 4 = Designed by the W.B. “ STENTORIAN “ COMPANY for “ Hi-Fi” Loudspeaker 
vaLvS LINs oP — tems or to accommodate high-quality equipment. The acoustically designed Reflex 
EF 8s =e Mss 4 Cabinets containing the very successful “ Stentorian” Speakers give resily first-class 
mand » » i reproduction and are well recommended. Models are ale avaiable to accommodate 
plas 8 type © “7 pe Germanium | rat-olase Tuner very attractively high-quality Amplifiers, Preamplifiers, Tuning Unite, Record Players ete. All model 
presented and aap y offered at b higher prices Power consumptior are very easily assembled, in fact only a screwdriver w required 
e enly 1.5 amps ot 6.3 volts and 26 m a at 2 Fully titustrated leaflets are available including complete specifications ef the various 
HOME CONSTRUCTORS ! STENTORIAN LOUDSPEAKERS. Please enclose 8.4. 
YOU CAN BUILD THIS TUNING UNIT FOR ONLY £10.10.0 The Bg ty a CAR BATTERY CHARGER 
Faenene as. for tally desoriptive leaflet, or the Assembly Manual ie available for 1/6. PRICE ASSEMBLED £13 10 0 6 ee = £2.19.6 
AND TESTED 
SPECIAL CASH ONLY BARGAIN -—— aS etl By ay HY ty tS 
offer this very asetui LTE! ik LY” rh" SicrLere selae A — te Ey : 
a tk nables AL 4‘ uo A odd ote 
Guth purchase enables eo to HOMB CONSTRUCTORS KIT coed with Motel Bos comteteer. EASY 
INTERCOM SET or BABY ALARM Fo ony £5.5.0 available fer $9/19/6 (carr. and ims. | TO-FOLLOW ASSEMBLY INSTRUC 
c ‘ ef MASTER UnTIT ie 6/- extwe) TION? ARE INCLUDED. 


Uist” oan ‘ STERN RADIO LTD. 109 & 115 FLEET ST., LONDON, E.C.4 
oa 


goatee SS 
outy 14 x 4¢ x 


Telephone: FLEET STREET $812/3/4 


NOVEMBER, 1959 


YA APE EO Ur MERE 


A SELECTION OF 


HIGH FIDELITY 
PORTABLE TAPE 
PREAMPLIFIERS 


Adds “‘ Hi Fi’’ Tape Record- 
ing to your existing Audio 
Installation. 


IN ALL MODELS WE 
INCORPORATE THE 


TYPE “Cc” 
PREAMPLIFIER 


and offer it complete in portable case with . . . 
(a) The new “‘COLLARO” STUDIO 3 apace Deck. De- £36 10 0 


posit: €7/6/-. 12 months €2/13/6...... jidnindieicheenmesons 
'? Speed Deck £41 10.0 


(b) The COLLARO Mk. IV * * Transeriptor 
Deposit: £8/6/0. 12 months €3/0/I1.. 
(ec) The New TRUVOX Mk. VI Tape Deck. “Deposit: £8/14)-. 
12 months €3/3/10 £43 10.0 


(4) The BRENELL Mk. V 3 Speed Deck. - Deposic: £10/6/- 
12 months €3/15/7 £51 -10.0 
(e) The WEARITE MODEL 4A Tape Deck. Deposit: 12/4). £61 0.0 
12 months £4/9/5 . WV. 


STERNS — "MULLARD TYPE “C” 


TAPE PRE-AMPLIFIER—ERASE UNIT 
INCORPORATING THE 
NEW FERROXCUBE POT 
CORE PUSH-PULL OSCIL- 
LATOR and 3 SPEED TREBLE 
EQUALISATION by means 
of the latest FERRO XCUBE 
POT CORE INDUCTOR. 
PRICES .. . INCLUDING SEPARATE SMALL POWER SUPPLY UNIT 


COMPLETE KIT ASSEMBLED AND 
OF PARTS £14.0.0 £17.0 0 


TESTED 
Deposit £3/8/— and 12 months of €1/4/11. Assembied unit only. 
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR 


£11 . 15 ' 0 and £14 7 10 e 0 respectively. (Carr. and Ins. 5/— extra) 
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual. 

WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED 
We present this ‘ Hi-Fi'’ Pre-amplifier strictly to Mullard’s specification 
etc., incorporating ONLY NEW HIGH GRADE COMPONENTS and the 
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF- 
CONTAINED UNIT, all components and valves being contained in a well 
ventilated Box—Chassis neatly finished in Hammered gold with a very 
attractively y engraved PERSPEX FRONT PANEL. 


“FOR PERMANENT “HIGH QUALITY INSTALLATIONS _ 
WE ALSO OFFER (excluding Case) the foliowing 
a) The COLLARO Mk. IV TAPE DECK and the MULLARD 
TYPE ‘'C"’ PREAMPLIFIER & Power Unit assembled, tested £35.0.0 
H.P. Deposit £7 and 12 months €2/11/4 
(b) As in (a) above but the Type ‘"C"’ supplied as COMPLETE 
KIT OF PARTS £32.0.0 
(c) The TRUVOX Mk. Vi TAPE DECK and the assembled £40 
Type ‘‘C "’ Preamplifier and Power Unit...............-..++ 0. 0 
H.P. Deposit £8/0/0 and 12 months €2/18/8 
(d) As above but the Type “‘C "* supplied as complete KIT 
piste eRe ott. £36. 10. 0 


(e) The BRENELL Mk 'V DECK and the assembled “Type 
“C PREAMPLIFIER and POWER UNIT.. £46.0.0 
H.P. Deposit £9/4/-— and " months £3/7/6. . 
(f) As above but the Type *‘C "* supplied as complete KI! 
OF PARTS sige £43.0.0 
(g) The WEARITE 4A DECK with Type “C™ assembled 
and tested £56.0.0 


H.P Deposit ‘e11/4/0 and 12 months €4/2/1. 
(Carriage and Insurance on above quotes 10/- extra.) 


PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE. 


STERN RADIO LTD. 


109 & 115 FLEET ST., LONDON, E.C.4 


Telephone: FLEET STREET 5812/3/4 
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if “fidel uty” 


THE FINEST RANGE OF 
TAPE EQUIPMENT 
FOR THE 
HOME CONSTRUCTOR 


YOU CAR BUILD 
A COMPLETE 
HIGH QUALITY 
RECORDER 
< LIKE THIS 
ror £39.15.0 


WE OFFER THIS SELECTION 

(a) The COLLARO Mk. IV TAPE DECK with the assembled 
and tested HF/TR3 Amplifier ...................000 £34 10. 0 

H.P. Deposit €6/18/- and 12 months £2/10/8. 

(b) As above but the HF/TR3 supplied as KIT OF PARTS... £30.15.0 
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire 
up the Deck Switch backs. We ill 
diagram to the Home constructor. 


(c) The TRUVOX Mk. VI TAPE DECK with the assembied 
and tested HF/TR3 amplifier ...........0.ccsccereececnnseeesenes 239.1 0.0 


do this for £1 or supply a wiring 


H.P. Deposit €7/18/- and 12 months @2/17/11. 

(d) As above but che HF/TR3 supplied as KIT OF PARTS £36.0.0 
(e) The BRENELL Mk. V DECK with the assembled and tested 

EP GREIIIID vinctcentantnotnitetibeninaasaancainas £45.0.0 

H.P. Deposit £9 and 12 months.£3/6/-. 

(f) As above but the HF/TR3 supplied as KIT OF PARTS... £41.10.0 
(g) The PORTABLE CASE illustrated here “e). 1 ,200fe. 

EMITAPE (35/-), ACOS CRYSTAL MIKE (35/-), ROLA £9 0 0 

10 x 6in. LOUDSPEAKER (30/-) ALL FOR ........ 0. cece eV 


Carriage and Insurance on each above |0/~ extra. 


THE MODEL HF/TR3 TAPE AMPLIFIER 


Incorporatin 

3-SPEED TREBLE EQUALISATION 
by means of the latest FERROX- 
CUBE POT CORE INDUCTOR, 
PRICE for COMPLETE £1 2/15/- 


ASSEMBLED eq, 
AND TESTED £16/10/- 


HIRE PURCHASE : Deposie 
£3/6/6 and 12 months at €1/4/2 
A very high quality amplifier based on the very successful Type “A’’ 
design completed in the MULLARD LABORATORIES. ONLY NEW 
HIGH- GRADE COMPONENTS are incorporated including MULLARD 
VALVES and a GILSON OUTPUT TRANSFORMER . . other features are: 
Magic Eye Recording Head Indicator—Effective Tone ‘Control—Monitoring 
and Extension Speaker Sockets—has own Power Supply and can be used as 
independent Amplifier for direct reproduction of Gan Records or from 
Radio Tuner. Overall size |! x 6 x 6in.—Truvex—Collaro—or Brenell— 
please specify which. Send S.A.E. for for leaflet or 2/6 2/6 for for Assembly Manual. 


"WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk. Vi Tape Deck in stock £26.5.0 Deposic 5.5.0 
It concorporates PRECISION REV. COUNTER and PAUSE CONTROL 
and operates at 3} and 74 inch/sec. speeds. It fully maintains the general 
high standard of all Truvox equipment, introducing refinements in 
appearance and ensures high quality recordin 5 , accurate timing and editing 
The very popular COLLARO Mk. IV RANSCRIPTOR " and the 
BRENELL Mk. V Decks are also available from stock. 


“aaVvs—lUlUlUlUl 


‘“‘MONARDECK”’ 


A eer pre ly a a tATCH- 
AMPLIFIE ICE 

Deposit €3/12/-. 12 months £17.17.0 
£1/6/2. (Carr. and Ins. 10/-). 

Designed to operate through the Pick-up 
Sockets of the standard RADIO RECEIVER 
through which first-class results are obtained. it 
consists of a single speed Twin Track Tape Deck, 
incorporating matched Preamplifier, and operates at # in./sec. speed. 
it uses Sin. Tape Spools thus providing up to 14 hours’ playing time on 
L.P. Tapes or | hour on the standard Sin. Tape Spools. 

The equip is supplied fully tested and « ly bl. 
attractive wood plinth. it can therefore be ** dropped +“ ee ioe 
—— — omy eae connections to the mains supply 
a ick-up ets, which poses “* floating” leads 

‘i on the Preamplifier. - stn 
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CLYNE RADIO LTD. 


UNREPEATABLE 
OFFER! 


Our supersenstive “FAMILY FOUR" T.R.F. Receiver for 
home conxrucuon. Covers Long an 
housed ir very smart plastic table 
cabinet (n Brown or Black. For 
A.C. Mains 200/250 v. Compre- 
henswe assembly instructions 
prorided, including practical and 
theoretical diagrams, which are 
sy to follow and will enable you 
<o complete this receiver which 
will be the envy of your friends 
ALL NECESSARY COMPONENTS ARE BEING OFFERED 
FOR LIMITED PERIOD ONLY AT THE REMARKABLE 
PRICE OF ONLY 79/6, plus 2/6 p. & p. 
Instruction book available separately if you wish to study 
before purchase at 1/6 post free 


4 Medium Wavebands, is 


ome ~~ 
THE 

§ COMPONENT 

§ SPECIALISTS 


PUPVPPYVPVOVOVOD? 


LEADING 


THE 


FIELD — 


in equipment for 
THE CONSTRUCTOR and HI-Fl ENTHUSIAST 


SEND STAMP FOR FULL LIST including F.M. Tuners, Receivers, Ampli- 
fiers, Stereo Amplifiers, Tape Pre-Amplifiers, Transistor Portables, Crystal 
Receivers, Battery Charger, Baby Alarm, etc., e 


NOTE: ALL components supplied, 
guaranteed to be BRAND NEW !!! 


etc. 
including valves (even if surplus types) are 


NEW LOOK ECONOMY FOUR 


Our very popular three 
valve mains T.R. 

receiver is now avail- 
able with a new De 


Luxe cabinet with 
polished Walnut finish 
and Cream trimming 
(as illustrated). Brief 
Spec Valve line-up 
6K7, 637, 6V6, and 
contact cooled rectifier. Ready 


drilied chassis, good quality 5in. loudspeaker, Special Denco 
Coils. Covers Medium and Long Wavebands. Overall 
dimensions: !2in. x 6in. x Sin high. A.C. 200/250 v. Simple 
construction with guaranteed results. Easy to follow 
practical and theoretical diagrams supplied. All necessary 
components, down to the last nut and bolt, are offered ata 
SPECIAL INCLUSIVE PRICE OF £5/10/-, plus 5/- p. & 
p. Instruction book available separately 1/6, post free. 
Also available with plastic cabinet in IVORY or BROWN 
if preferred at ONLY £€5/5/-, plus p. & p 


PRINTED CIRCUIT DE-LUXE SUPERHET 
Housed in any of the above cabinets and employing the 
latest circuitry, assembly technique and miniature valves. 
Incorporates ferrite aerial and covers Medium and Long 


Wavebands. All required components at special inclusive 
price of £7/19/6 (or S/- extra for new style cabinet) plus 
5/- p. & p. instruction book with full description, item- 


ised price list etc., available separate at |/6 post free. 


JASON,“ EVEREST” TRANSISTOR 
Weare proud to [PORTABLES 
be able to offer 
two new Jason 
all-transistor 
portable re- 
ceivers designed 
to provide the 
highest possible 
standards of per- 
formance in their 
class. These are 
the “Everest-6' 
and “Everest-7" 
both covering 
Medium and Long wavebands, and incorpora- 
ting ferrite rod aerial and special top grade 
loudspeaker. A printed circuit is employed 
and Mullard transistors are used throughout. 
An excellent quality output of 500 mw. is 
obtainable. Housed in a most attractive easily 
carried case with handle, finished in Blue/Grey 
“Vynaire’ with Gold trimmings. The Everest-7 
is exceptionally sensitive and well suited to 
car use (aerial socket provided) and has 
improved AVC action due to the additional 
stage. All necessary components for building 
these wonderful receivers are offered at the 
following SPECIAL INCLUSIVE PRICES:— 
eg 4 (six transistor) €13/19/9, plus 3/6 

. and p. EVEREST-7 (seven transistor), 
tis, 18/9, plus 3/6 p. and p. Fully descriptive 
booklet with comprehensive assembly in- 
structions available separately if required at 
3/6 post free 


THE NEW LOOK RAMBLER PORTABLE 
This 


aes wonderful little 
a Medium and Long wave 
battery superhet  incor- 

porates IR5 IT4 iS5, 

3V4 miniature valves, 5in 

speaker and frame aerial 

Housed in smart two tone 


Red/Grey cabinet All 
required com- 
ponents at only 
£7/7/0 plus 2/6 p. & 
p. or with the latest 
iow consumption 

96 range’’ valves 
at €7/15/6 plus p 
& p Uses all-dry 
batteries AD35 (1/6), 
B126 (9/-—). Full descriptive 
instruction book with 
itemised price list, diagrams, etc., 
available separately at |/6d. post free 
MAINS UNIT FOR RAMBLER PORTABLE. Fits 
into battery compartment. A.C. 200/250 v. All required 
components at ONLY 47/6 plus 1/6 p. & p. or assembied 
and tested at £3/S/- plus p. & p. (Also suitable for many 
other portables.) 


COSSOR BATTERY ELIMINATOR Type MU2 
Suitable for con- 
verting any All- 
Dry Battery 


receiver, em- 
ploying |.5 v. 
L.T. and 90v 


H.T. and modern 
low consump- 
tion valves, to 
A.C. Mains oper- 
ation, 200/250 v 
Contained in 
two separate 
units (L.T. & 
H.T.) which are identical in size to the AD35 
and BI26 (or equivalents) batteries Fully 
stabilised L.T. supply of 1.5v. ac 125 m.a 
H.T. 90 v. at 10 m.a. These units are BRAND 
NEW and packed in manufacturer's original 


carton. UNREPEATABLE PRICE OF ONLY 
37/6, plus 1/6 p. & p. (List price 3 gns.) 
Guaranteed 


THE NEW JASON 
FM TUNER 


The latest addition to the im- 
pressive JASON range, and like 
= JASON equipment, can be 

pended upon for QUALITY, 
RELIABILITY and PERFORMANCE. 


Incorporates the very latest features 
in design to ensure simplicity of 
operation and faultless perform- 
ance. Housed in smart metal shelf 
mounting cabinet in pastel green 
with grey plastic dial. Built-in 
power supplies enable connection 
to any amplifier or radio fitted 
with Pick-up sockets, without 
complication. Two versions are 
available, i.e., Standard or Fringe 
Area. ALL NECESSARY COM- 
PONENTS SUPPLIED AT SPECIAL 


INCLUSIVE PRICE OF: STAN- 
AR TUNER £8/19/6; 
FRINGE AREA TUNER 


£10/19/6, both plus 3/6 p. & p. 
Comprehensive Assembly Instruc- 
tions with full description and 
itemised price lists are available 
separately if required at 2/6 post 


Full range of JASON equip- 
ment available ex-stock 


SUPER TRANSISTOR/CRYSTAL 
RECEIVER 


Our amazing extra sensitive transistor/crystal 
receiver for local stations, with built-in ferrite 
aerial, can be supplied for home construction 
at ONLY 27/6 for all necessary components 
inc. pen torch batt. P. & P. 2/- extra. Simple to 
construct, excellent in performance most 
attractive in appearance 
Instruction envelope 

required at 1/- post free 
piece for above, 12/6. 


available separately if 
Suitable Deaf-aid ear 


PRINTED CIRCUIT CAR RADIO 


(for Home Construction) 


We are proud to be able to offer this 
New type Car Radio employing up to 
the minute circuitry, special 12 volt 
vaives and transistorised output stage. 
The highest degree of sensitivity is 
assured by the incorporation of Per- 
meability Tuning and a tuned R.F. 
Stage. Covers Medium and Long Wave- 
bands NO VIBRATOR PACK iS 
REQUIRED. This is a really compact 
receiver that will fic any car. Compre- 
hensive assembly instructions are pro- 
vided with all necessary components, 
including valves and transistor at a 
Special Inclusive Price of Only €12/19/6 
plus 3/6 p. & p. instruction booklet 
with itemised price list, full description 
dimensions, etc., available separately 
at 1/6 post free. 


BYPRUPVPYVPYPVDPE PYPVPYPVPYVPY. PYPYVPYVPUPYVOPYV PYPVPVPVPYVPYPYVPYVPYVPVP VO VP VAVYPVPDVN? 
Our advantogeous H.P. and Credit Sele terms are available on any single item 


if not stated, please add postage on orders under £1. 
order or C.O.D. (charges extra). 


Open: Tottenham Court Rd. : 9 a.m. to 6 
Holloway Road: 9 +.m. .o 6 p.m. daily. 
PUPVOVAY”? 


Cash with 


CLYNE RADIO LTD. « 


.m. Mon to Fri. in tnck: @ 00 pickeeeen 
rs. | p.m., Sat. p.m. 


e over £5. Your enquiries invited. 


162, HOLLOWAY ROAD, LONDON, N.?. 
COURT ROAD, W.I. 


bee 


‘50 yards only from Tottenham 


NORth 6 fr. 
USeum suze 
Court Road Tube) 


correspondence to 
1@ HOLLOWAY ROAD, LONDON, N.?. 


Sti ee 


PUP” 
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COSSOR KITS! A'unique opportunity to obtain a first-class amplifier 
and/or the latest type VHF/FM receiver at the most reasonable price ever. 


COSSOR AUDIO AMPLIFIER KIT 562K. 
This excellent amplifier supplied in kit form 
in manufacturer's original presentation carton 
comprising Pre-assembled _ printed-circuit 
board, valves: 6V4, 6BQ5, EF86 output trans- 
former, two loud-speakers, 4in. circular and 
10 x 6in. elliptical, wiring wire, nuts, bolts, 
attractive escutcheon and control knobs, 
mounting brackets and fully illustratedassembly 
instructions. With negative feedback incor- 
porated, and the high performance loud- Will accommodate above Ampli- 
speakers provided, a really high quality output ee » fier and Baffle without modifica- 
is assured. Suitable for use with radio tuners, ’ ; tion, also most types of Ancillary 
microphone, or gramophone units. For A.C. Equipment. Overall size 18 x 134 
200/250v. operation. BRAND NEW AND x Bhin. Fitted with carrying 
COMPLETE AT ONLY £5/19/6 plus 3/6 handle, £3/9/6 plus ad ' 
P.& P. (List price £9/15/-.) NOTE. ff both items pS 


chased together ¢ will be 
COSSOR VHF/FM RECEIVER voy’ 701K. lied at a he 
A first-class receiver of the latest type for the Rane £8/7/6 plus P. & P. 
reception of B.B.C. VHF/FM programmes, price of £8/7/6 pius 6/6 
and suitable for use on AC or DC mains 


EXTRA — OFFER!! 
A small cthree-valve PORTABLE 
RECORD-PLAYER AMPLIFIER 
mounted on baffle 12 x 7in. with High 
Fiux 64in. see taeee” | Valve line-up 
ECCS83, Incorporates 
separate bass and treble controls. 
Max. output 3 —, — a all 
types of high imped: ‘“Y 
Ready to use, £5/12/6 plus jus 3/6 | mt & 
NEW STYLE CABINET 
finished in two-tone Leatherette. 


supply, supplied in kit form, in manufacurer’s RECORD THE LATEST COLLARO 

criginal presentation carton, comprising: “CONQUEST” St +s 

printed circuit (with all connections PLAYERS-> Bea as ro wt ee _ 

clearly marked), 6 valves: ee insert. Brand new, fully guaran- 

UF89, UABC8O, ULB84, UY8S. Al teed. €8/19/6. P.& P.3 

necessary components including nuts, A QUALITY RECORDER MONAURAL “CONQUEST” 

bolts, wiring wire, solder, etc., and an FOR 39 GNS. with Studio “O” insert, £7/19/6, 

excellent quality Goodmans 10in. x 6in. Collaro Mark IV Tape plus P. & P. 3/6. 

elliptical loudspeaker. A fully illus- a Sock +4 +4 ‘ 

t d -by-step instruction book is pecial amplifier 

seauided ati te aia ‘af which the 8 x 6in. loudspeaker £110 © aaa. UAs t MONARCH. oe 

receiver can be completed in approx. De Luxe Cabinet with ixer ' 1 dive 

9-10 hours. BRAND NEW AND gilt fittings .... . 410 tornover cryees “insert ond sapphi 

COMPLETE AT ONLY £8/19/6 plus CollaroMike(orsimilar) £2 5 0 ue P yl r a 4 woe pew 

3/6 P.& P. (List price £15/15/-.) 200ft. EMitape £115 © quem ogy jw e y 
TOTAL £42 13 6 | GARRARD RC.121D MK.1I STEREO 


coaensimnnes MONAURAL 4SPEED AUTO- 
OUR SPECIAL INCLU- CHANGER. Complete with GC8 
SIVE PRICE ONLY lug-in crystal head and sapphire styli 
39 GNS. if all items pur- lor monaural records. Brand new fully 
chased together. Terms: uaranteed. Limited stocks. ONLY 
£4/19/- dep. and 12 monthly 11/0/6, plus 5/- P. & P. NOTE: Garrard 
payments of £3/6/-. C. & P. L.P. Stereo plug-in head for above avail- 
A extra. Full assembly instructions provided. oe oo » y RN for £2/1/9 inc. 
shall be pleased to wire the tape deck switches at extra charge 

of £1. Send stamp for further details. GARRARD RC120/4H. 4-s 


RECORDER AMPLIFIER 


(Well known manufac- 
turer's surplus.) This is 
a brand new 
amplifier de-@ 
signed for use 
with a famous 
wire recorder 
A simple modi- 
fication is all * 
that is required to 


auto- 
changer with GC2 insert. Brand new. 
fully guaranteed. €9/19/6. P. & P. 3/6. 


LIMITED SUPPLIES 
OF THIS FINE AND 


| COLLARO puma. 4-speed 


make this unit ideal POPULAR CABINET —* turntable 
for use with any Tape Instantly recognised as being Si a and pick- 
Deck. Specifications: Valve of leading High Quality , com- 
line-up 7CS, 2AU7, 6BR7, manufacturers’ stock, this . with 
6BR7, 6X4 Neon Record Level trolley-type cabinet is crystal 
Indicator. Controls: Volume/Record finished in polished dark cartridge 
Level. Tone Control, Record/Playback walnut. Can easily be and = sap- 
Switch. High and Low level inputs for adapted to acc d phire 
Mike and Radio. External Speaker tape recorder, amplifier, i. 

Socket. Built-in Sin. Loudspeaker with radiogram, etc., etc. Ex- CIAL 


High Flux magnet: Separate Power ternal measurements: 24}in. 
Pack. Dimensions: Amplifier 53in. H. x i6in.x29in. The whole 
x Iigin. W. x 2gin. D. Power Pack: is mounted upon “ my run” 
6tin. x 6in. x Sin. High (overall). Full castors. Subject to being 
modification details are supplied. Price unsold «s/19/6. om 15/- 
€6/19/6. P. & P. 3/6. Cc. & P. 


OFFER at only 75/- plus 2/6 P. & P. 
or TURNTABLE and MOTOR 
only at 52/6 plus 2/6 P. & P. PICK- 
UP only at 27/6 plus 1/6 P. & P. 


E.M.1, 4SPEED STEREO pee 4 
RECORD pw dl nes 

Stereo Head and phire Styli. ones 
PORTABLE GRAM AMPLIFIERS New and vy: Gen teed. ONLY £6/19/6 
RC2A. Small PRINTED CIRCUIT plus 3/6 P. & P whilst stocks last. 
single-valve high-gain amplifier for the VERDIK ‘“‘QUALITY 10’’. A 
smaller type of portable. Employs superb Hi-Fi amp. and pre-amp. with 
latest type ECL82 valve. Full details 10 watt push-pull ultra linear output. 
on request. Price 59/6 plus 2/- P. & P. Beautifully finished in grey-green stove 
RC3A. A superior quality 3-valve enamel. Controls: Bass, Treble, Volume 
amplifier employing EZ80, EL84 and and input selection for Radio, Mike 
ECCS83. With separate bass and treble Tape, Std. and L.P. Records. Limited 
controls. Price £3/19/6 plus 2/6 P. & P. stocks at only £14/19/6 plus 7/6 P. & P. 
O.P. Transformer available at 4/6 extra. (List 20gns.). Terms available. 


A SUPERB TASBLEGRAM 
CABINET! (Limited stocks 
only.) This beautiful cabinet, 
finished in highly polished 
dark walnut with gold piping 
will accommodate any 4-speed 
single record unit, amplifier 
and 7in. x 4in. elliptical loud- 
speaker (The motor-board 
is supplied cut for the Garrard 
4SP player, but is easily 
modified for the Collaro 
Junior, B.S.R. TU9 etc.). Overall dimensions are: I5fin. wide x 
i3in. x 7tin. high. Clearance above motor-board (inc. lid) 
3fin. Clearance below motor-board 3}in. This is a most attrac- 


CABINETS. We carry large stocks of cabinets to suit all types of equip- 
ment at prices ranging from 45/-. Suitable for housing all types of turn- 


tive proposition for anyone who requires small but good quality ble ded plifie T ilable if : 4 
equipment. Priced at ONLY 59/6 plus &. Do not miss this caste, GAPS COM, Ome Foe. Terms Sum required. Send stamp 
outstanding borgain'!!) Also tabi ( Hag - for illustrated leaflets of full range. 
changer at 79/6 plus 6/6 P. & P. 

po _—— os 


DECCA PORTABLE AM- SPECIAL CELESTION 6&x 
PLIFIER. As supplied in 6in., elliptical high flux loud- 


CLYNE RADIO LTD. 
famous DECCAMATIC Ill. Com- speaker 30/- plus I/- P. & P. 


plete with small cream knobs. VERY ATTRACTIVE PORT- U2) 162 Holloway Road, London ‘7 


Full a a a I pe = Pr ny we ol in Red and 
controls. Employs valve. ite ag states poner na 
Size 3x34x8fin. Only 59/6 ing the above items end ancillary 18 Tottenham Court Road, Londen W.! 
plus 2/6 P. & P. equipment, 75). ph plus 5/- P. & 


NOTE. Supplied post free if all above items purchased together. oe ae BARGAINS» 
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JASON TEST EQUIPMENT 


The following equipment of top quality is now available for home construction. 


AUDIO GENERATOR AGI0. Covers 
from 10c/s. to 100 Ke/s. in four ranges. Max 
output 10 volts. Min. output 100 microvolts. 
Square wave output with excellent rise time 
makes this generator very useful for checking 
all Audio equipment. Housed in attractive 
metal shelf mounting case measuring |! hin. x 
64in. x Siin. high. All necessary components 
available, including valves, at a Special Price 
of £14/5/-, plus 3/6 p. and p 

Fully descriptive booklet with comprehensive 
assembly instructions available at 2/- post free. 


OSCILLOSCOPE OG!0. This is a general purpose Oscilloscope based on a 
“Mullard” circuit employing a DG7-32 3in. cathode ray tube. A sensitivity of 100 
microvolts per c.m. with a band width of 2 c/s. to 2.5 mc/s. makes this a useful 
unit for T.V. servicing as well as audio amplifier checking. Housed in smart 
metal case complete with carrying handle. All necessary components available, 
including valves, at a Specia! Price of £22/10/- plus 5/- p. and p. Fully descriptive 
booklet with comprehensive assembly instructions available separately at 3/6 
post free. 


CLYNE CATHODE RAY OSCILLOSCOPE 
for Home Construction 


The latest addition to our com- 
prehensive stocks of quality equip- 
ment for the constructor. This is 
an exceptionally sound and robust 
instrument of the most versatile 
type, that will be a boon to the 
seriously minded amateur, service- 
man or constructor. Specifications: 
8-Range Time Base, switched from 
20 c/s to 160 Kc/s. Y-Plate Ampli- 
fier has a sensitivity of 50 mV. and 
frequency response of 20c/s to 
600 Kc/s with a gain of 150. A cali- 
brating voltage of 6.3 v. 50c/s is 


provided. Employs ECR30 2} in. 

Cathode Ray Tube and 4 valves: 

2/ECFBO, I/EF9Ii, I/EZ35, 6X5 

‘ha Controls: X-chift, Y-shife, Focus, 

Width, Brilliance. ON/OFF. Time 

Base Frequency (Fine) Time Base Frequency (Course). Sync. Selector. Sync. 


Amplitude. Y-input selector. X-input selector 
200/250 v. or 110 v. A.C. Mains. All required components for the construction 
of this wonderful instrument, including comprehensive assembly instructions, 
available at a SPECIAL INCLUSIVE PRICE OF ONLY €12/19/6 plus 5/- carriage 
and packing 


Amplifier Gain. Operates from 


A HIGH QUALITY 4WAVEBAND AM/FM CHASSIS 
(By famous manufacturer), BRAND NEW 
A really first-class AM/FM Chassis, which is in 


great demand by the discerning 


enthusiast. Brief spec.: 9-valves, ECC85, ECHSi, EF89, EABCS8O, 2/EL&, 
ECC83, EZ8!, EM34. Covers Long, Medium, Short and FM Wavebands. Power 
pack and output stage (Push-Pull) mounted on separate chassis. Independent 
Bass and Treble Controls. Volume Control! on flying lead. Available with Vertical 
or Horizontal edge lit dial. Flywheel tuning. Facilities for quality tape recording 
or playback. Pick-up and extension speaker sockets provided. PRICE WHILST 


STOCKS LAST ONLY €17/19/6, plus 5/- ¢ 
12 monthly payments of 29/4. 


and p erms: Deposit 39/6 and 


A.M. GRAM CHASSIS SPECIAL! 
(By famous manufacturer) 

This special offer chassis is being offered for a 
the best possible value for money. Spec 
5 miniature valves—6C7, 6F15, 61020 


imited period only and represents 
3 wavebands, Long, Medium and Short 
N108, U!IO7. Attractive vertical glass 


dial (13in. x 34in.) in red, green and gold on black background. Two-speed 
dial drive. Full range tone control. Output approx. 4 watts to match 3 ohm 
speaker. For A.C. mains 110/250 v. Overall size I3in. x 6}in. x 6Zin. high. 


WHILST STOCKS LAST, €7/19/6 ONLY, plus 7/6 P. & P 


VALVG&S. Ve have perhaps the most up-to-date vaive stocks in the trade 
New imported vaive types fully guaranteed and P.T. paid and all the usual 
surplus types at special prices. We also aarry a comprehensive stock of all 
B.V.A. types at current list prices. Send stamp for NEW list now available. 
Note: Certain other American special purpese types ean be supplied. En- 
quiries invited. 


RE-GUNNED CATHODE RAY TUBBS. (As new). Guaranteed 12 months 
12in, I4in. and |5in. €5/10/0; |7in. €6; Jilin. €7/19/6, plus 1G/- €. and p. 


VISIT OUR FULLY EQUIPPED HI-Fi SHOWROOM AT TOTTENHAM 
COURT ROAD FOR DEMONSTRATION OF THE LATEST Hi-Fi- 
DELITY EQUIPMENT BY ALL LEADING MANUFACTURERS. 

t.e. Leak, Quad, Armstrong, Dulci, Ferrograph, Vortexion, Linear, 
Wharfedale, Grundig, Goodmans, W.B., Rogers. etc., etc. 

A full range of high quality cabinets to suit all purposes are on 
show, i.e, “RECORD HOUSING”. “W.B." etc. Enquire about our 
interesting part-exchange scheme for persona! callers. 


SPECIAL ANNOUNCEMENT! 

The Wonderfu New “KORTING" STEREC*4ONAURAL 4TRACK 
TAPE RECORDER is now being demonstrated at our Tottenham Court Road 
Branch! This superd instrument will PLAYBACK or RECORD both Stereo or 
Monaural tapes. The use of FOUR TRACKS enables 8 hours monaural playback 
time using standard tapes. Tape speed 3fin. per sec. Frequency response 30-16 
Kels.p2. PRICE ONLY 68 Gre. plus 20/- c. & p. or terms available. 


WIRELESS WORLD 


A COMPACT TST METER 
FOR HOME CONSTRUC- 
TION, This is a very sensitive 
multi-range test meter (500 micro- 
amp basic movement) covering the 
following ranges: A.C./D.C. voltage: 
0-10 v., 0-50 v. and 0-500 v. Cur- 
rent: D.C. 0-10 ma., 0-50 ma. and 


0-500 ma. Resistance (on internal 
battery) 2 K.ohm. to !00K.ohm. 
Housed in a smart grey stove 


enamelled case measuring 3]in. x 
7in. x Jin. overall. Brand new 
best quality components and High 
Stability resistors are used through- 


out, resulting in a thoroughly 
reliable, accurate instrument 
NOTE: Meter is supplied with 


calibrated scale fitted, and all com- 
ponents, including shunt, are pre- 
pared for immediate soldering into 
position. Comprehensive assembly 
instructions with practical and 
theoretical diagrams are supplied 
together with all necessary com- 
ponents at a SPECIAL INCLUSIVE 
PRICE OF ONLY 59/6, plus 1/6 P. 
& P. The instruction envelope is 
available separately if required at 
1/6 post free 
PRECISION TEST METER 
(To build yourself) 

Nineteen ranges, D.C./A.C. Cur- 
rent and resistance. Designed and 
produced for us by the famous 
Pullin Company. All necessary 
components at Special Inclusive 
Price of only €£5/19/6 plus 2/6 P. & P. 
Ilustrated leaflet with full descrip- 
tion available on request. 


CABY UNIVERSAL 
TEST METERS 

These pocket size multi-range test 
meters are of excellent quality 
and cover all the most useful 
ranges (A.C. Volts, D.C. Volts, 
resistance and current). Supplied 
complete with test prods, instruc- 
tion book and batteries. 

Model A.10 (2,000 ohms per voit) 


e4/17/6 
Model B.20 (10,000 ohms per volt) 
£6/10/- 
Plus P. & P. 3/6 on each. 
Fully detailed and _ illustrated 


leaflet available on request 
ACOS MIC 39-1. Crystal stick mi- 


crophone with stand. List price 
Sgns. Our price 39/6 plus 1/6 P. & P. 


EVERSHED AND VIGNOLES 
BRIDGE MEGGERS. Series 2. 
250 v. Perfect and complete with 
leather carrying case. FEW 
ONLY at €19/19/-, pius 7/6 P. & P. 


DEAF AID TYPE EARPIECES. 
Standard magnetic type complete 
with lead and plug. As new. ONLY 
12/6, plus I/- P. & P 


CLR Low IMPEDANCE 
HEADPHONES. Complete with 
headband and leads 5/6 pr., plus 
1/6 P. & P. 

DLRS BALANCED ARMA- 
TURE HEADPHONES. Com- 
plete with headband and leads, 
7/6 pr., plus IMP. & P. 

HIGH IMPEDANCE LIGHT- 
WEIGHT HEADPHONES. 
Brand new imperted type finished 
in cream. Complete with leads, 
1S/- pr., plus I/6 P. & P 
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—TRANSISTORS 1 11 — 
SURPLUS—P.N.P. 
RED SPOT (Audio/Experimental 
Application) 


ebeummnataniets - ea. 
WHITE SPOT, R.F. up 

CTE  weensseretiniensss 7/6 ea 
STAN DARD— 

BRIMAR 

T i liaicpeietanibabdaaaaaisiaees 18/6 ea 
MULLARD 

OCI6 Power 3 watt ...... 54/- ea 
oc4#4 aekdtewaanenae Ge 
OC45 R.F. up to 6 Mc/s. 18/6 ea 
oc70 etennensisttinanialin 10/- ea 
oc7i / 
0C72 

OC/72 matched pair 

OCc77 vat 
NEWMARKET 

V6/2R R.F.upto4Mc/s. 19/6 oa 
V6/4R R.F. 4-8 Mc/s -. 23/- ea 
V6/8R R.P. upto 8 Mc/s. 26/- ea. 
Audio 

iisksainssesdeccbsesnaes 12/- ea. 
VIS/IOP (Power) ......... 1S/- ea. 
MAZDA 

XA104 R.F. up to 6 Mc/s. 18/- ea. 
XA1I03 R.F. up to 4 Mc/s. 1S/- ea. 


XB104 Audio up to | Me/s. 10/- ea. 
(Data sheets available) 

(ALL POST FREE) 
METERS. We carry large stocks of 
Meters from 25 microamps to | ,500 
v. A few of the most popular types 
are:— 25 microamps 2}in. Flush 
Round, 65/-; 100 microamps 2}in. 
Flush Round Moving Coil @ 45/-; 
500 microamps 2in. Flush Round 
Moving Coil @ 18/6; | mA. 2in. 
Flush Square Moving Coil ** Ellioct”’ 
1954 man., 25/-; 50 mA. 2in. Flush 
Square Moving Coil 8/6; | mA. 
2tin. Flush Round 35/-. Send 
stamp for complete list. We shall 
be pleased to quote for special 
meters to your own specification 


No. 17 Mk. 1 TRANSMITTER! 
RECEIVER. Built into strong 
wooden cabinet ISin. x I4in. x 
9in. Complete with headphones 
and microphone. Range 5-8 miles 
with simple aerial. 

Freq. range 44-61 mc/s. (5-7 metres) 
Uses standard 120 v. H.T. and 2 v. 
L.T. batteries. Brand new. Com- 
plete with full operating instruc- 
tions, 45/-. (Second hand 30/-). 
Batteries not supplied.) 

Nin. BAKERS SELHURST 
LOUDSPEAKERS [5 ohms, 15 
watt, 30-14,000 cps. Brand new, 
£4/10/-. P. & P. 3/6. 


6 VOLT VIBRATOR PACK. 
Ex-W.D. Output 140 v. @ 30 ma. 
Fully smoethed. Size: 6}in. x Sin. 
x tin As new, ONLY 12/6, 
plus 2/- P. & P. 


12 VOLT VIBRATOR PACK. 
(Mallory). Output 150 v. @ 40 ma. 
Complete with synchronous vib- 


rater. Brand new. ONLY 12/6, 
plus 2/- P. & P. 
TRANSFORMER SPECIAL. 


Superior quality half-shrouded drop 
thro’ type. Ex-equip. but guaran- 
teed O.K. Input 200/250 v. Ourt- 
put 350-0-350 v. @ 80 ma. 6.3 v. 
@ 3amps. 5 v. @ 2 amps. ONLY 
9/6, plus 2/6 P. & P. 


etc. are available ready made. 


ALLAN DOUGLAS ELECTRONIC ORGAN 

Readers will no doubt be pleased to know that our working model 
of this amazing organ for home construction, may now be heard 
and seen, at our Hi-Fi Showroom in Tottenham Court Road, W.1. 
For the benefit of constructors all components, keyboards, chokes, 


available in book form at 15/- plus 1/6 p. and p. We shall be happy 
to forward a complete price list on receipt of a stamp. 
address all organ enquiries for the attention of Mr. L. Roche. 


Full constructional details are 


Please 


—— 


LYN 
OQ) 


a 
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E RADIO LTD. 


a 


THE COMPONENT SPECIALISTS 


a] 


— a 


| SEE ALSO PAGES 156-157 | 
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C.R.T. ISOLATION TRANSFORMERS 


Por Cathode Ray Tubes having ~ —y-~4 short- 
eireait and for C.R. Tuber with falling emission. Full 
instructions supplied. 
A. Low Leakage windings. Optiona) Boost 26% 
Tapped mais wary 
1 


olt 
OUR LATEST SUPERIOR PRODUCT. Type A2. 

High Quality. Low capacity, 10/16 pl. "16/6 
Optional boost 25°%.,, 50%, 75% each 
Type B. Mains input " Low capacity. Multi Output 
&, 4, 6.2, 7.3, 10 and 13 volts. Optional boost 25% and 
60%. Suitable for all Cathode Ray Tubes, 21/-. 


EESISTORS. All prelerred values. 20°, 10 ohms to 1 
. i w., 44.; 


to 10 meg. Ditto 5 


WIRE-WOUND tg 
25 ohms—10, 

15,000 ohme—50,000 obms 5 w., 1/9 
WIRE-WOUND POTS, 3 w. 
Pre-set Min. T.V. type 
Keurled Slotted knob. 
AD values 25 ohms to 25K. 
3/- ea., 30 K., 50 K., 4/- He 100 K., 7.6. 
Ditto, 4 w. Carbon Track EXT 
30 K. to 2 Meg., 3)-. CONTROL 160 3 
O/P TRANSFORMERS. Heavy Duty 50 mA.. 4/6. MB 
ratio push-pull, 76. Miniature 3V4, etc., 46. Hygrade 
Push-pull 10 watts, 15 6. MULLARD “610” 6k or 8k 30-. 
L.F. CHOKES 15 10H 60.65 ma., 5/-. 10H 85 ma. 10/6. 
10H 150 ma. 14- 


MAINS TRANSFORMERS 200 250 v. A.C. 
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a. 


Values 100 ohms to 60 K., 


tagged 4 4 a. Rectifier 6.3 v. 1 a., tagged, By. 
2 a. Ditto 350-0-350 
MINIATURE 220 v "20 mA., “ange la. 


HEATER TRANS., 6.3 v.14 8.76. 8 amp. 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 A. 23/6. 


ALADDIN FORMERS and cores, tin. 84.; fin. 104. 
SE or 8 and Cans TV1 or 2, fin. og. x 

Ho = jin. sq. x lin Q/- with cores. 

SLOW MOTION DRIVES. Epicyelic ratio 6:1, 3 

TYANA. Midget Soldering Iron, 230 v. 40 w., 16/9. 

REMPLOY INSTRUMENT IRON, 230 v. 26 w., 17/-. 

MAINS DROPPERS. 3 < ljin. Three Adj. Sliders, 3 amp. 

750 ohms, 4.3. .2 amp., 1.000 ohms, 4 3. 

LINE CORD. .3 amp., 60 obms per loot, 2 ee. * dua ohms 

per foot, 2 way, 6d. per foot, 3 way, 7d. per 


CRYSTAL MIKE — by Acos 6/6 
Precision engineered. ony | x (hin 
ACOS CRYSTAL DESE MIKE. Bargain. 35/-. 


MIKE TRANSF. 50:1, 3/9 ea; 1001 
3 O8M. 5i 


Potted, 


18/6 
HI-FI TWEETERS, 
l2in. Baker 15 wt. 3 et and 15 ob » models 105 -. 
12in. Baker foam suspension 15 w. 15 ohm, £8 
l2in. 15 ohm Plessey 10 wt., 


LF. TRANSFORMERS 7/6 pair 
465 ke/s. slug tuning miniature can 24 =x 1 x lin. 
Q and good bandwidth. By Pye Radio. Data sheet supplied. 


Wearite M900 LF. Miniature 465 ke's., 126 _ 
Wearite 550 LF. Standard 466 ke's., i2 6 pa 


CRYSTAL DIODE G.E.C. 2-. GEX34,4)-. 40 Cireuits, 3/-. 

H.R. HEADPHONES, 4,000 ohms, brand new, 16/6 pair. 

SWITCH CLEANER Fiuid, squirt spout, 4/3 tin. 

TWIN GANG ———.. 365 pl. Miniature, 1fin. 
_ ie x lfim. 10/-. . 000 Standard witb — 
less trimmers, i“ - 


SPEAKER FRET Gold Cloth 17in. 
35in., 10- ao S4in. wide, 10/- ft. 
Samples, 8.A 

se PECHANGE SWITCHES. 

2p ewes. 3 p. 2-way, short spindle 


EDISWAN TRANSISTORS 
JUNCTION TYPE P.N.P. 
AUDIO XB1%, for ampli- BF. XAI64 frequency 
fiers, and output stages up changerupto4 Me/s. 18/- 


te 260 milliwatts in push- 
XA103 IF amp. 15/- 


va PRICE 10/- ap to 2 Me/a. 


1959 RADIOGRAM CHASSIS 


FIVE VALVES 
LATEST MULLARD 
ECH81, EF39, — 

ELS, 

montb Gunvesten. A.C, 200/250 +., 4-way A 
Sbort-Medium-Long-Gram. A.V.C. and Negative 
Feedback, 4.2 watts. Chassis 13jim. x Sjim. x Shim 
Glass Dial Size 10 x 4tin. horizontal or vertical. 2 Pilo: 
ps. Four Knobs. Walnut or Ivory, aligned anc 
calibrated. Chassis isolated trom mains. 


BRAND NEW £9.10. 0 car. a 
TERMS: Deposit and 5 yments of . 
MATCHED SP’ £ Sin., 170: 1se on mes ae i 


SUPERIOR FM-AM MODEL 
Six Mullard Valves, ECC86. ECHS1. EFS9, Sanees. mee. 
EZ80. V.HF. 108-87 Me/s. Med. 190-650 
1900 m. Gram input. Ready tor use. 
250 v. Isolated chassis. Output point 
Tuner. 12 month guarantee. Circuit 
Leatiet 8.A.E. 


£18-19-6 carr. 56 


* GARRARD 4-SPEED RECORD ® 
CHANGERS RC121/D MKIi MODELS 
Brand new and fully guaranteed 12 months. 


| AUDIO PERFECTION | 


Designed to play 16, 33, 45, 78 r Records 7in., 18ta., 
12a. With plug-in NORMAL RMAL HEAD. 


our price £10.10. srenzo mean 22 ain 


LATEST COLLARO AUTOCHANGER 


Twin 
TWIN SCREENED BALANCED FEEDER 16. 


ALUMINIUM CHASSIS. 18 awe. 
with 4 sides, lat 


corners 
89:13 » 6: a Ti oer i 
69:2 Bag: ie ‘ 


CORED SOLDER RADIOGRADE pb. 
PAXOLIN 1/1Sin. 8m. « ton, Be ze reer. 12 
“ GEVAERT GEVASONOR " 

50%, Extra Long Pia ogy ay = 
1,700ft. Tin. Ree! 35/-, ee! 21/- 
SUPERIOR 1.2008. Tin. Piastic Tase 24/- 
SOOT. Sin. 15/-. All Spare Reels 3/- each. 
Lone PLAY Stin. 1,2008t. . 28/~. [~. Sin. 22601. 7/6. 

“INSTANT” Bulk Heac 
Demagnetiser 


Tape Eraser and 
+ 200/260 v. A.C. 27'6. 


MAINS TYPE. KMi, 125 v., 


Sinavons - Bix 


COOLED 250 y. 
50 mA., 7/6; 00 mA., 8/6; 86 mA., 9/6; 200 mA., 21- 
300 ma. 27 6; To on 120 mA.., 15 


5; RM, lov mA. 
iene, "206 v. 275 mA. 16/-. 


om, 3/6. 

ao: M @ L. 186 
Be. CHOKES, 26 
JASON F.M. TUNBR COIL SET, 26-. H.F. coli, serial 
coil, Oscillator coll, twe L.F. transformers 10.7 Me/s., 
Detector transformer and heater, choke Cireait and 
component book using four 6AM6 2/6. Complete kit 
with Jason Calibrated dial and 4 vaives . 


FERRITE ROD AERIALS. 
T.R.F. COILS A/HF, 7/- ay 


With new Jason Cabinet 20’ extra 


Or With Cabinet, Amplifier and Speaker 


£11 - 19 = 6 carr. si. 


B.$.R. MONARCH WAS 4-SPEEB 
AUTOMATIC RECORD CHANGERS 


Brand new and fully guaranteed 12 months. 


OuR PRICE £6.19.6 post ‘ree 
STEREO MODELS UAS, £7'19/6. VAIS. £10/10- 


AUTOCHANGER ACCESSORIES 
Suitable player cabinets (uncut boards) ... 49/6 

lifier player cab with cut boards 63/- 
; valve amplifier and 64in. speaker for above 79/6 
3 valve amplifier and 64in. speaker for above 95/- 
Wired and tested ready for use. 


te GARRARD 4S5PEED SINGLE 
RECORD PLAYER 4SP . 


£7.10s, [auoio PERFECTION | Foe pest 


MODEL TA MK 11 £8 -10 Stereo Heads 
MODEL 4 HF ¢éi8 £2 extra. 


Teletron Pocket Radio. 
Transidyne Superhet Six £11.19.6 


T.C.C. Printed Circuit, internal Ferrite aerial. 
Rola loudspeaker, push-pull output. All! parts, 
cabinet 6 x 4x Ifin. Ediswan transistors. 


THE HI-GAIN BAND 3 PRE-AMP 
Cascode circuit using Vaive ECCS4. I7db 
gain. Kic 29/6 less power: or 49/6 with 


same Prices. 


Galias Power Vi5 10P, up to 10W with beat sink 20/-. 


CONDENSERS. New Stock 
20 kV... 96 7 kV. 9 


Ceramic, 30. . 04; 
1/3. 260 pl. 1/6. 606 pt. et te 


NEW ELECTROLYTICS. 
TUBULAR TUBULAR 


Foeeo 


verery 


uo 


pono Mp Ortororwotrag 
+ 1 OG) OOHRR: 
ad 
av) 


tony 


RADIO COMPONENT SPECIALIST 


POSTAL SERVICE Wn, OVER 2 PREK. COD. U6 (EXPORT CWO, POST EXTRA) 


OUR ONLY ADDRESS 


337 WHITEHORSE RD., 
WEST CROYDON 


Wed. | pm. Catnlogue I/6 THO. 1665.  Seses 133 or OO 


WIRELESS WORLD 


NOVEMBER, 1959 


(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


3-34 LISLE STREET. LONDON, W.C2 


SOUND POWERED INTER-COM- 
SYSTEM 


ideal for office, home 
or workshop. Com- 
prises 2 sound pow- 
ered telephone hand- 
sets and 72ft. of twin 
connecting flex. No 
batteries required, 
just speak and listen. 
COMPLETE, ONLY 
35/-, P/P 3/-. Addi- 
tional flex 2)d. yd. extra. 


BENDIX BC-453 COMMAND 
RECEIVERS 


to 

Complete with 
6 vaives, 3- 
12SK7, 12K8, 
12SR7, 12A6 
85 ke/s I.F.T 
Supplied brand 
new and 
boxed, 89/6 
each. P/P 3/6 


AMERICAN 1,000 O.P.V. MULTI- 
RANGE TESTMETERS 


400 microamp basic mov. Seven A.C./D.C. 
voit ranges 0 to 5, . D.C. current | mA 
10 mA, 100 mA, | amp. Res. 100 ohms, 
100 K ohms and | meg. Decibels. Supplied 
brand new with test prods, batteries and 
instructions. £3/19/6 each. P/P 2/6. 


COSSOR DOUBLE BEAM 
OSCILLO.- 
SCOPES 


Type 339. 10- 
position time 


Amplifier 

cps. to 2 mill. 
cps. Recondi- 
tioned, perfect 
working order. 
Compiete with 
nandbook. 
£27/10/- each. 
Carriage é! 


CRYSTAL CALIBRATORS No. !0 


An extremely use- 
ful instrument pro- 


MINE DETECTORS No. 4A 


Complete equipment comprises search head, 
amplifier, headset, control box, telescopic 
rods for search head, test unit, test measure 
and haversack. Operation from Sed. 674/1.5 v. 
battery. Will detect ferrous or non-ferrous 
metals. Very portable and sensitive. Supplied 
brand new in original transit cases with 
circuit and instructions. 99/6 each. Carr. 10/6. 


. DOC. input. 

230 vole A.C. 150 

watts 50 cycles output. 

Housed in wooden 

case and fitted with 

voltage control slider 

resistance. switch, plugs 

and A.C. mains volt- 

age output check 

meter. Supplied in 

perfect —— individually ensned co/i9/6 
each. P/P 10/-. 


OSCILLOSCOPES TYPE Wl. Compact little 
"Scopes with all standard controls, switched time 
base, etc. 200/250 volts A.C. operation. Not 


viding the follow- 
ing facilities: |, 
x controlled 


VORTEXION PORTABLE AMPLIFIERS 


osc. giving fixed 

frequency signals 

of SOO kc/s and 

harmonics co 30 

Mc/s; 2, An addi- 

tional switched 

oscillator (250- 

500 kc/s) bling all inter frequencies 
from S00 kc/s to 10 Mc/s to be produced 
Compact size, 7 x 7} x 4in. Uctilises 2-174 
IRS and CV286 valves and 500 ke/s Xtal 
Supplied with instructional hand book. 59/6 
each. P/P 3/6. 


a 


PORTABLE PRECISION VOLTMETERS 


Brand new instru- 
ments by famous 
manufacturer. in 
polished teak case. 
Moving iron instru- 
ment reading 
Ac. or D.C. 
volts on 2 ranges 
0-160 v. or 0- 
320 v., Bin. mir- 
ror scale. Ac- 
within 


curacy 
2%. €5/19/6 ea. 
P/P 3/6. 


brand new, but in good condition, fully checked. 


£9/19/6 each. P/P 7/6. 


DON Mk 5 FIELD TELEPHONES 
ideal for all 
inter-com- 
munication. 
Buzzer calling. 
Supplied fully 
tested, com- 
plete with 
batteries and 
instructions, 
39/6 each. P/P 
3/6 ea., 5/- pr. 


Operation from 200/ 

250 volts A.C. or 12 

volts D.C. Separate 

inputs for micro 

phone or gram. Out- 

put matched co 7.5 

15, 250 or 500 ohms 

incorporates volume 

control and full 

switched tone con- 

trol. Valve line-up 

6Q7. 635. 6V6, 6V6, "ZA. Size 84 x 64 x I7}in., 
not brand new but supplied in perfect work- 
ing order, fully tested. £10/10/- each. P/P 6/-. 


FURZEHILL BEAT FREQUENCY 
AUDIO OSCILLATORS. Frequency range 
0 to 10,000 cps. Output 10 or 600 ohms. 
Separate 50-cycie check. Set zero control 
200/250 voit A.C. operation. A real laboratory 
instrument at a fraction of original cost. 


BRAND NEW RCA EXTENSION 
LOUDSPEAKERS 


8in., 3 ohm Quality 
Speaker mounted in 
attractive black 
crackel case to match 
AR8B Receivers, etc. 


48/- each. P/P 3/6. 


Supplied in perfect working order, £9/19/6 
each. P/P 10/-. 


P/P 5S/-. 


750 watt AUTO TRANSFORMERS. Tapped 


from 110 to 230 v. Fine heavy duty type, 69/6 ea. 


WESTON 772 TESTMETERS. 
im perfect working order, with leads and 
batteries, £7/10/- each. P/P 4/6, 


Supplied 


current: 100 micro/A, 
1 mA, 10 mA, 50 mA, 
100 mA, 500 mA 
Output Meter A.C 
Current: 500 mA, 
| amp, Samp. Re- 


ohms, 10 megohm. 


UNIVERSAL AVOMINOR TESTMETER 
A.C/D.C. vole 
ranges to 500 v. 
Current 0 to 500 
mA. Resistance 
0 to 20K ohms. 
Supplied in per- 
fect working or- 
der complete 
with batteries, 
leads and — cher 
carrying 
te 16. an 


@-RANGE SU8-STANDARD D.C. 
AMMETERS 

Ranges 1.5, 3, 7. 
15, 30, 60, 300 and 
450 amps. 8in. mir- 
ror scale Meter 
housed in polished 
teak case. Supplied 
complete with all 
shunts and leather 
carrying case. 15 
each. P/P 7/6, 
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oe MOVING COM HEAD- , . R.11SS COMMUNICATIONS RECEIVERS. 


Brand new 
boxed. Finest 
tonal quality 
low imped- 
ance. Fitted 
with std. jack “ Pl . 
plug. 19/6 per me STANDARD HOGS. 8. Fitted with improved 
, ADMIRALTY POWER UNITS 234A. ype Lg — order realigned, etc., 
pr. P/P 1/6. ‘ 200/250 volt A.C. input. Output 250 volts cia Carriage 7/6. COMBINED 
150 mA. and 6.3 volts 6 amps. Fully smoothed WER PA PACK AND OUTPUT STAGE, to 
double choke and paper condensers, fused and suit above, 65/- extra. Mlustrated instruction 
ficted with input and output plugs. Sockets book with al! receivers. 
are provided on the front pane! for meter 
heck. in grey metal case for standard 


¢c 
Fin. ing. i brand \ 
eee EDDYSTONE MAINS POWER PACKS 


RCA PLATE TRANSFORMERS. 


'nput 200/250 o 
volts. Output 
2,000/ 0} 2,000 CR.100 SPARES KITS. 15 vaives, resistors, 
volts 500 mA. pots, o/p trans. condensers, all new boxed, 59/6 
tapped | ,500/0/ per set. P/P 3/6. 


1,500 volt 

meet tes ADVANCE CONSTANT VOLTAGE 
upptied brand TRANSFORMERS. 190 to 260 volt input. 
new boxed, Constant 230 volts output. 150 watts. Brand 
£6/10/- each new, €8/10/- each. P/P 5/-. 


carriage 10/-. 


UNIVERSAL AVOMETERS. Reconditioned 
perfect order. Model Z £8/10/-. Mode! 7 £12/19/6. 
BATTERY CHARGING OR MODEL 

RECTIFIERS AND TRANSFORMERS 
FIELD TELEPHONES TYPE L. Gen- 


24 VOLT ROTARY CONVERTORS. erator bell Rectifiers. Aji full 
ringing. — and bridged. 
Ligh d 3) _ A 1.5 am 
input 24 volts D.C. ight an i ; s 
very port- : volt 
Output 230 volts ' able ideal ; ~-% ua 194 12/18 vote 
A.C, 50 cycles, 100 Gils for all in- 4 amp., 9/9: (is 
stallations. ; 
Supplied 
metal carrying complete 


watts. Housed in 


case with inlet 
outlet plugs. : Transformers. All primaries 


200/250 
Greed noe, Sh volts. 3.5, 9 or 17 volt | amp., 9/9; 3.5, 9 or 


: 17 volt 2 amp., 14/3; 3.5, 9 or 17 volt 4 amp., 
each. P/P 7/6 . . 16/6; 9 or 17 vol 6 amp., 26/-; 3, 4. 5, 6, 8, 
10, 12, 15, 18, 20, 24 or 30 vole 2 amp., 18/6. 
Please add postage on all above items. 


NIFE ALKALINE ACCUMULATORS. [2 
volt 45 ampere. €4/19/6 each. P/P 7/6. 


PARMEKO TABLE TOP 
bt ete My 
input 230v. SOc/s. Output 620/550/375/ 
0/375/550/620 volts 250 mA. Also 2-5v. 


3 imp. “ae. =] 63 x 64x Sjin. Brand 
new only, 45/- each. P/P 5/-. 


24 volt D.C. motor fitted 
oe with precision gearbox MUIRHEAD PRECISION 
PP siving twin outputs of STUD SWITCHES 
and 6 r.p.m. Also || 4 pole, 4 bank, 24 position, 17/6 each. P/P 1/3 
operates on 12 _ volts. 
tin. shafts. Brand new. 19/6 each. P/P 1/6. 


HALLICRAFTER 5.27 U.He. COM- 
MUNICATION RECEIVERS. F.M. or 
i A.M.coverage 27 to 143 me/s. on 3 bands 
FERRANTI TESTMETERS TYPE Ser anor anak Unesies 

tput phone or er. Operation 
ae as 2s on Q ; 110 or volts A.C. Supplied in good work- 
VOLTS VOLTS “Current ims ing order, €27/10/- each P/P 10/- 


4 FIELD TELEPHONES TYPE F Gererstor 
500 ohms per volt on all a" ~ bell ringing. Sup- 
ranges B.S.S. first-grade Payer ) plied complete 
accuracy on all self con- " 
tained ranges. Supplied with batteries 
in perfect working order MARCONI! TF.428 1 VALVE VOLT- fully tested *nd 
complete with leads, METERS. 5S ranges A.C. and D.C. 1.5, 5, 15, complete with 
battery, instructions and SO and 150 volts. Operation 200/250 volts a 
rexine covered carrying A.C. Supplied in perfect working order woo sen carrying 
case. Price $2/6 each. complete with internal H.F. probe. Brand case 596 cach. 
P/P 2/6. new. €17/10/- each. P/P 10/-. PIP 3/6. Si pr. 


HOURS OF BUSINESS: 9 AM TO6P.M. THURSDAY! P.M OPEN ALL DAY SATURDAY. SEND SAE FOR LISTS. 


= (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESOUARE 


“3-34 LISLE STREET, LONDON, W.C2 
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DO-IT-YOURSELF! 


All components guaranteed and sold separately 


“THE TRANSISTOR—8” 


% Tunable over medium and long wavebands 
%e 250mW output push-pull 

¥& Internal Ferrite aerial 

¥& Highly sensitive and selective 

¥* 7in. x 4in. high flux speaker 

¥% All components identified and carded 

%* EDISWAN transistors throughout 

¥% Easy-to-follow layout diagrams 

Car radio components 8/-; A.V.C. 4/3; 


NOVEMBER, 1959 


FREE LISTS ON ANY MODEL: IDEAL CHRISTMAS PRESENTS: 
AFTER SALES SERVICE 


Combined Portable/Car Radio 
Push-Pull Portable Superhet 


Complete set of parts 
including cabinet and 
all components. Now 


£10.19.6 
P. & P. 2/6 
All parts sold 
separately 
FREE BOOKLET 


| 325mW version £11/11/6. P. & P. 2/6. 


RED-SPOT 
for use with Major—2 or 
% Top Band 150 metres ¥ 3-Transistor MINIATURE 
* 2—XBI04 
All parts 57/6. P.& P. 1/6 
AND CIRCUITS ON 8/6 59/6 P.&P. 1/6 
(Transistor Pocket Radio) (Two-transistor Pocket y Medium wave; tune- Circuit 
Control. 
*& 3-Stage * Complete layout 
* 44 x 3 x Ihin. Tuning 
(AS DESCRIBED IN “R.C.” 
phone SEPT., ‘59 phone 


Size Yin. x Jin. x 34in. Weight 4ib. 
3 
TRANSISTORS or similar units to give 
250mw. push-pull from 3-in. 
We Size 4) x 3x Hin COMPONENTS / 
Voice Modulated Low Consumption L = EACH 
: ' oe A SPECIALITY Fin. thes toaster. 
vw Size S} xk 34 XK Ihin. 
Free List and diagrams 
(See “R.C." Jan. 1960) REQUEST FREE LIST AND DIAGRAM 
MAJOR—3 (3-Transistor Radio) 
* 3x2 x Pin. Radio) able! % No Aerial or 
* Medium * Very sensitive ” ie Earth. 
Reflex *% Over 6 months on * — 
* Internal one Senery 
Aerial 
Weigh ly 4 > S 4 3 
All components with case and %& Smaliest yet 69/6 COMPLETE ye sri * thin. . idle 
THE SMALLEST WORKING RECEIVER WITH COMPLETE 87/6 P.P. 1/6 
BUILT-IN FERRITE AERIAL EVER OFFERED NEW EASY-TO-FOLLOW BOOKLET 


2-Transistor Power Amplifier 
TRANSMITTER AND 
Speaker. 

¥ \deal for short range communication 

FREE LISTS, DATA WHITE-SPOT All components complete, 
INOR— oa 
M ! MAJ OR 2 * 4-stage reflex He 5-stage Reflex 
Wave * No aerial or earth * Min. Volume 
*% Medium Wave 
‘phone 49/6, pp. 1/6 *% Personal POST 1/6 * Personal 

All parts sold separately RECEPTION GUARANTEED ANYWHERE 


NEW EASY TO FOLLOW BOOKLET 
All components sold separately 


Diagram and List Free GOOD RECEPTION ANYWHERE! 


**SUPER-SIX ’’ TRANSISTOR PORTABLE SUPERHET 


%& MEDIUM AND LONG WAVES 
ee MULLARD TRANSISTORS including attractive cabinet 


%& PRINTED CIRCUIT £9 -10-0 


‘ P.P. 2/6 
% SENSITIVE AND SELECTIVE All parts sold separately 


Complete set of parts te FERRITE ROD AERIAL 
% FULLY TUNEABLE 
% 3in. 150Q SPEAKER 


% FULL ASSEMBLY INSTRUCTIONS 


High sensitivity and selectivity combine to give excellent reception on both medium and long waves 
and is recommended by us as being the easiest to build transistor printed circuit set ever offered. 


AUDIO GENERATOR 
Transistor Oscillator, ideal for 
audio circuit checking RF 
modulator. Size 24 x !§ x lin 


All components 25/-. P.P. |/- 
FREE LIST AND DIAGRAM 


IF AND RF GENERATOR 
Transistor Oscillator, for receiver 
alignment, etc. Harmonic output 
450kc/s. to 2Mc/s. Size 2} x If x lin 

All components 25/-. P.P. 1/- 


FREE LIST AND DIAGRAM 


SIGNAL TRACER 
2-Transistor and Diode: RF, IF and 
Audio General purpose Signal 
Tracer for receivers, monitors, etc. 
Size 44 x 3 x thin 


FREE LIST AND DIAGRAM 


All parts with phones, etc., 37/6. 
P.P. 1/6 


CRYSTAL OSCILLATOR 
Transistor Crystal Controlled Test 
Oscillator. 

¥ 3 to 12 Mc/s 

%*% Choice of 400 frequencies 
All components including new 
29 Mc/s. Transistor. 
22/6. P.P.i/-. (Less Crystal) 

FREE LIST AND DIAGRAM 


VALVES AND TUBES 


LARGE RANGE OF SPECIAL PURPOSE 
AND DOMESTIC TX/RX VALVES IN 
STOCK 


SEND FOR LATEST FREE LIST 


VALVE LISTS REDUCTIONS 


| 12AT7 8/-| 
12AU7 7/6 
12A8GT 10/- 
12K8M_ =10/~- 
12SN7GTIO/- 
t2SL7GT 10/- 


Nun@ovcvcrsovors 
S@Ooeiriearitnine 


5 
5 
5 
S 
5 
8 
° 
7 
6 
6 
7 
6 
6 
s 
7 
7 


6 
6 


Full List on request 
10/~ | 
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| 
6/- 
UVABCBO 9/- 
UAF42 

UB4!i 


166 
oe; 
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HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON, W.2 


OPEN MONDAY-SAT. 9-6, THURSDAY | O’CLOCK 


PAD 1006/9 


NOVEMBER, 1959 


WIRELESS WORLD 


&.C.A. TYPE 165-A (110 to 250 v. A.C. Input) 


D.C. 
6-Ranges. 3-10-30-100-300 and 
Input res: ||-meg. constant on all ranges. Sen- 
sitivity: 3,666,666 ohms per volt on 3v. scale. 
A.C. 
Ranges. 0-10-30-100-300-1,000 volts. Sensi- 
tivity: 1,000 ohms per voit. 
ELECTRONIC OHMMETER. 
6-Ranges, from 0.1 ohms to 1,000 megohms. 
Movement. 200 microamperes. D. 
+2% 
Conplete with Instruction Book and Test Prods, 


LIMITED STOCKS _ 


AMERICAN VALVE 
VOLTMETER 


ELECTRONIC VOLTMETER. 
1,000 volts. 


VOLTMETER. 


- accuracy 
s 
rand New. 
onty £12/10/- Pr. 36 
SPECIAL PURCHASE 
BUY NOW 


* 9.72 MC/S IF 
* 4 KC/S BANDWIDTH 


£6 10 = corr. 10/6. 


V.H.F. TRANS/RECEIVER TYPE TRI920 
*% 4CHANNEL CRYSTAL CONTROLLED 
*% 100 to 120 MC/S COVERAGE 
Unit complece with 2! valves; crystal; 24 volt rotary,power unit, etc., in 
metal case. In new condition with full circuit diagram 


Circuits separately, 1/9 post free. 


tor. 69/6 


VACUUM GAUGES 
Edwards Type M3 Gauge Heads 
Complete with ndividual calibra- 
P.P. 2/-. 


163 
TRANSMITTER/RECEIVER 
Army Type I7 Mk. ll 


Complete with Valves, High Resistance Head- 
» Handmike and instruction and 

circuit. Frequency 

44.0 to 61 Me/s. 

approximately 3 

miles. Power 

ments: Standard 

H.T. and 2 v. L.T. 

for Civil Defence 

communications. 


BRAND NEW 


45/- P.P. 5/~ 


44-61 Mc/s. Calibrated Wavemeter for same. 
10/— extra. P.P. 2/-. 


R.C.A. Bin. P.M. SPEAKER 
Black crackle case. Brand New. 


45/- PP. 3/6. 


* 9.72 MC/S IF 
* 23 KC/S BANDWIDTH 


Sub-units 
TRANSMITTER 
RECEIVER 

iF Amplifier........... 
Modulator 

24 v. Rotary unit 
10-way Control unit 


V.H.F. TRANS/RECEIVER TYPE 1986 
*% 10-CHANNEL CRYSTAL CONTROLLED 
*% 1245 to 156 MC/S COVERAGE 


All che above are in absolute new condition. Full circuits available, |/9 post free 


BC 90%6D WAVEMETER 


Complete with vernier dial in black crackle case; 500 UA 2}in. meter; 
150 to 235 Mc/s Bactery operated. Includes circuit. 


1SS valve. 
45/- P.P. 5/6 


BRAND NEW SEALED IN SMITHS CARTONS. 
with detachable adjustable time switch. 


SMITHS 6-DAY CLOCKS 


BARGAIN OFFER I! ! 1! 
6in. dial B-day clock 


ONLY 95/- PP. 5/- 


9d. 


DYNAMOTORS AND CONVERTORS 
24 volt D.C. to 230 v. A.C. 50 cis. 100 wate. £5/10/- Pp. 7/6. 
28 volts D.C. to 250 volts 60 mA., 12/6. P.P. 2/6. 12 volts D.C. to 220 
voles 165 mA., 32/6 post free. 


QUARTZ CRYSTALS 
FROM 5/- EACH 


From 6 Kc/s-47 Mc/s. 1243, 
FT241, 10XJ and B7G. 
Send for list 500 types 


ALL TYPES FOR ALL PURPOSES 


MARCONI No. 19 SET CRYSTAL 
CALIBRATOR 
CRYSTAL CONTROLLED OSCILLATORS: 10 
Ke/s, 100 Kc/s and | Mc/s. On/OFF MODULA- 
TOR. With handbook. Unused. ONLY 79/6. 
P.P. 2/6 


1933 RECEIVER CONTROL UNIT 


BARGAIN OFFER 18 MINIATURE 
VALVES! !!! 8-EF9I; 6-EF92; 2-EB9I; EL9I; 
F's; RELAYS, ETC., ETC. IN CASE. 


35 /- P.P. 3/6 


CATHODE-RAY TUBES 
2API 
VCRI39A 
3BPI 
3FP7 


3API 
Mullard 0G7/5 
5SFP7 


VCRSI7C 
VCR97 
Screens for VCR97 


P.P. 2/— any type. 


AIRCRAFT RADAR TYPE AN/APA-I 
Complete scope indicator unit with amplifier; 
aerial switching unit; full scope controls. in- 
cludes 3PB8!1 Tube; 6SN7GT; 6K6GT; 6G6GT; 
2X2; 6XSGT. 

BRAND NEW 
FULL HANDBOOK 97/6 
Switched 
includes 3 


P.P. 
3/6 


RF UNITS TYPE 25. 
Tuning 30 to 40 Mc/s. 
SP6I's. 10 
Carriage 2/6 7 
Type 26. Variable tuning, 50 to 
co Including 2 EFS4’s and | 


Carriage 2/6 25/- 
(Circuits in stock for both types 9d.) 


"372" MINIATURE IF STRIP 9.72 Mc/s 
The ideal F.M. con- 
version unit as des- 
cribed in “P.W." 
April/May, 1957. 
Complete with 6 
valves, three EF9!s, 
two EF92s and one 

EB9!, 1.F.T.’s, etc., in absolutely new condition. 

With circuit and conversion data. 


12/6 (less valves) 37/6 (with valves) 


Postage and Packing 2/6 (either type) 


SCRS22 TRANSMITTER 
RECEIVER 
in new condition less 


15/- 5° 


All complete 
valves. Comprises 
BC624A & BC625 


A.c., D.C., R. 


NEEENMANNANNNNNNNNANKA=ANAN= 


BRRPAAAAARAAAIAIIAAAAWAATIAII 


9 NpAnA 


0-10 amp. 


FREE COMPLETE LIST ON REQUEST 


AN/ARN—S5D GLIDE PATH RECEIVER 
3-channel U.H.F. Receiver; uses plug-in crystals 


SYNCHRONIZER UNIT 


VALVES: 3—6C6M; 12—6AC7; 6Q7; 5—7I7A: 
6—6SM7GT; 6H6 


BRAND NEW £4/19/6P-r. 5/- 


(not supplied): operating on 332.6; 333.8; od 
33S Mc/s. Unit contains 7—6AJ5; 2807; 2— 


12SN7: 12SR7; Relays, etc. BRAND NEW and 
boxed; a bargain at 
. 59/6 pp. s/- 


HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON, W.2 


AT JUNCTION OF EDGWARE ROAD 
: AND HARROW ROAD) PAD 1008/9 


WIRELESS WORLD 
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WAVE GUIDE 
3 cm, mounted 
ona carrying board 
consisting of: (i) 
directional coup- 
ler. (2) 90 degree 
bend. (3) co-ax to 
wave guide adaptor 
type N. (4) British 
to W.916. (5) 
Co-ax to wave 
guide adaptor cir- 
cular flange. (6) 
Circular to American adaptor Complete 
in carrying case with coaxial cable. Price 60/-. 


Carr. 10/-. 


MIDGET ROTARY TRANSFORMERS. 
2gin. dia. x 4hin. Input 11.5 vole. Output 


310/365 voles at 30 mA. Brand new. 12/6 
ach. P. & P. i/6 


TELEPHONE SETS TYPE F. Portable 
telephones each in an individual carrying 
case containing telephone handset, telephone 
unit, ringer, bells and complete with long- 
life batteries. Each set perfect, tested, guar- 
anteed working. Has a range of up to 5 miles, 
ideal for factories, building sites, farms, etc 
Price £7/10/- per pair. Carr. England 9/6 


SOUND POWER TELEPHONE HAND. 
SETS. New, 17/6 each. P. & P. 2/- 


AERIAL AS ILLUSTRATED. ideal 
for Car. Overall length 33in., khaki, 
with flexible shaft which enables the 
aerial to be fixed firmly in any position 
Price 6/6, plus P. & P. 1/6 


NEW WIRE WOUND RHEOSTAT 
ON CERAMIC. 58 ohms, 50 watt, 
complete with instrument knob Price 
6/6. PL. & P. 1/6 


HIGH SPEED RELAY. Siemens, two 
bobbins, 1,000 ohms each. New, 10/6 
each. P. & P. I/- 


U.S.A. 2-voilt 4pole CHANGE- 
OVER RELAYS. Brand new and boxed, 
$/6 each. P. & P. 6d 


SOLENOID OPERATED MAG. 
NETIC RELAY. Type S. SCW/3942 
with 4 make, 4 break 25 Amp. contact, 
D.C. coil resistance 160 ohms, 24 v. 
operation. Housed in metal screening 
can 2fin. x lin. « tin Brand new. 
7/6 each. P. & P. 6d. 


POTTED 
TRANSFOR- 
MERS. Type 2762 
C Core: input 
230 v. 45/65 cycles. 
Output 350-0-350 
at 375 mA. 25 v 
at | amp., 2! v. at 
5 amp., 6.3 v. at 
| amp., 6.3 v. at 
5 amp., 5 v. at 4 
amp. Price 65/-. 
Carr. 6/6 


Type 2759 C Core 
Input 230 v. 45/65 
cycles. Output 361-0-361 at 200 mA. 36!-0- 
361 at 65 mA. 5.16 v. at 4 amp., 5.16 v. at 
3 amp., 3.25-0-3.25 at 2 amp., 6.5 v. at 5 4mp., 
3.25-0-3.25 at S amp. Price 65/-. Carr. 6/6. 


Type 2669 Oil filled 
Input 230 v. 45/65 cycles. Output 0-70 v. 
75 v., 8B v., at 4amp. Price 42/6. Carr. 3/6. 


WHEATSTONE 
BRIDGE UNIT. 
4-stud switches 
0-10, 0-100 ohms, 
galvanometer cen- 
tre zero, F.S.D. 
2.5 mA. In oak 
carrying case 16 x 
7+ x 6in., 40/- 
each. P. & P. 3/6 


EVERSHED AND VIGNOLES. 
testing Ohms 
Meter, pattern 
a complete 
with testing 
prods, inst. book 
Two ran- 
0-3 and 
Wohms. Brand 
new, guaranteed 
perfect, as illus. 
Offered at frac- 
tion of maker's 
price. e4/i7/6 
each. P. & P. 


2/6. 


EVERSHED & 
VIGNOLES 
“Wee Megger” 
500 v. in leather 
case. ——— 
teed perfect 
Price €13/15/-. 


Circuit 


"P. & P. 2/6 


TRIPLE RANGE VOLTMETER. 0-5 
25-250 v. D.C. M/C 3hin. meter jin. scale 
mounted in bakelite carrying case 7}in 
4iin. x Jin. complete with handle and test 
leads. 27/6 each. P. & P. 2/-. 


i2 v. D.C. AMP- 

LIFIER, as new, 

for operation on 

12 v. car battery, 

10 watts undis- 

torted output, 

with 6L6 valves in 

push-pull. Mike/ 

Gram input, tap- nen 
ped output 7}, 18, 62, 100, 250 or 500 ohms. 
£12/10/- each. Carr. 15/-. 


TRUVOX 

LOUD HAIL- 
ERS, brand new, 
complete with 
transformer and 
condenser. im- 
pedance7} ohms. 
Handling capa- 
city 8 wasts. 
ideal for speech. 
Price: 18/6. P. & 
P. 3/6. Pair 42/- 
postage paid. 


VARIABLE 
VOLTAGE 
TRANSFOR- 
MER 


400 cycles, maxi- 
mum input 180 v. 
Output variable 
from 0 to 180 v. 
at maximum 15 
ampere. Brand 
new in original 
manufacturers 
cases. Price £10. 

Carr. 12/6. 


METERS BRAND NEW 
GUARANTEED PERFECT 


Charging Types 

23 amp. D.C. M.1. 2in. fl. rnd. ............ 
5 amp. D.C. M.1. 2pin. fl. rnd. ............ 
7} amp. D.C. M.1. 3gin. proj. rnd. 

9 amp. D.C. Hot Wire W.R. 2¢in. fi. rnd 


Voltmeters 


2 v. D.C. M.C. 2pin. proj. rnd. ....... " 
20 v. D.C. M.C. 2in. fl. sq. 
25 v. O.C. M.C. 2in. fl. rnd. 
30 v. M.1. 3in. proj. rnd. 
40 v. M.C. 2in. fl. sq 
150 v. D.C. M.C. fl. rnd. 2gin. .... 
250 v. A.C. rectified moving coil linear 
scale 34in. fl. rnd. 
300 v. A.C. M.1. Zin. fl. rnd. 
400 v. A.C. M.1. 44in. fl. rnd 


Milliammeters 


2 mA. M.C. 2in. fl. rnd. 

5 mA. M.C. 2in. fl. square 

10 mA. M.C. 3}in. fl. rnd. 

30 mA. M.C. 2$in. fl. rnd. 

50 mA. M.C. 2in. fl. sq. 

200 mA. M.C. 2¢in. fl. rnd. ....... : 

SED mA. OG. Bbin. G, PAA. ..ecccseccccss: 

Microamp 

100 microA. M.C. 2}in. rnd. fl. 

200 microA. M.C. 2}in. rnd. fi. (cali- 
brated 0-50) .... 

50 microA. 2}in. square, sidefitting 3 
scales ‘ : 

500 microA. M.C. 2im. rad. ............... 16/6 


S252 


Ba 


NEW UNCHARGED UNFILLED 12 
VOLT ACCUMULATOR 9 ampere in 
unspillable plastic 
cases Comprises 
6x2 v. separate 
cells connected by 
terminal strips. 6 
54 x 4in. over 
terminals. Price 
19/-, plus P. & P. 
2/9. Wooden car- 
rying case for same 
with lid and strap 


ROTARY TRANSFORMERS made by 
Delco. input: dual voltage 12 or 24 v. Output: 
265 v. 120 mA 6 mA. Price 27/6 
each. P. & P. 3/6 
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p MINIATURE 

| UNISELECTOR 
SWITCH. two 
banks of ten plus 
homecontacts one 
bank continuous of 
normal. 30 ohms 
coil for 24 vole 
operation. Brand 
new, manufac- 
turer's packing. 
Price 22/6 each. 
P. & P. 2/6. As 
illustrated 


SIEMENS H.S. 
RELAY. Very latest 
type, sealed. H96E. 
1.700 ohms plus 

ohms, single 
C.O. contacts. Brand 
new with fixing clip. 
In maker's cartons. 
Price 16/6 each, plus 
/-P.& P 


2 x 9,500 turns 
1,685 ohms. 


P. I/- 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
Operating current 
minimum 140 micro- 
amp, nominal 400 
microamp, maximum 
8B milliamp. One 
pole two way, or, 
centre stable. Two 
way contact current 100 mA at 50 V. A.C. or 
D.C. Size 1} x § & Bin. Price: 22/6 each. 


VENNER 6-day 
clockwork Time 
Switch. Contacts 
1 amp. 230 volt. 
24 hour phase, + 
hour divisions, 
allows setting for 
one make and one 
break to be made 
every 24 hours, 
complete with key. 
Used but guaran- 
teed perfect. Price 
27/6 each. P. & P 
1/6 


MINIATURE 

P.M. MOTOR. 
12/24 volt, re- 
versible. Itin. 


AIRCRAFT CINE CAMERA G45B Mk. Il. 
Fully modified, fitted 
with £/3.5 triple an- 
astigmatic lens, takes 
25ft. of 16 mm. film, 
ficced with 24 v. 
motor. 

per sec. 

each. P. & P. paid. 


16 exposures 
Brand new, original packing, £4/10/- 


CRYSTAL CALIBRATOR No. 10 crystal 
controlled 4-valve high-grade instrument in the 
same category as the famous B.C.22!. Directly 
calibrated, does not require cross reference or 
charts—functions as follows: 

(1) A crystal controlled oscillator which provides 
fixed frequency signals of S00 KC and all harm- 
onics of KC to beyond 10 Meg. and up to 
30 Meg. 

(2) A variable oscillator from 250 KC to 500 KC, 
this enables all intermediate frequencies 
between 250 Kc/s. and 30 Meg. to be produced 
and modulated. 

The instrument is supplied complete with 3 
spare valves, all 'eads and maker's instruction 
book in carrying haversack. The complete 
outfic is brand new—repeat NEW. Price: 
£4/19/6. Carr. 3/-. 


MUIRHEAD PRECI- 
SION, 4 bank, | pole, 24 
position Stud Switch. Heavy 
duty contacts, brand new, 
original boxes. Price 17/6 
each. P. & P. I/-. 


CERAMIC PRECISION 
SWITCH. 2 pole, 6 way, 4 
banks. New in manufac- 
turer's boxes. Price 10/6 
each. P. & P. 1/6. 


Hjagijil ? Hypayly VAY 

, py AW ARAREAA BAM 

UY 
20 WAY STRIP containing standard Post 
Office telephone Jack Sockets, overall size |! x 
4] x gin. New. Price 15/- each. P. & P. 1/6 
10 WAY STRIP standard Post Office tele- 
phone Jack Sockets, spacing wy poms 
Jack Plugs. New. Price 10/-. P. & P. 1/6. 


LATEST MOST ess TYPE OF EX 
W.D. MINIATUR' 

HEADPHONES. 

As illustrated. Brand 

new, low impedance. 

evens 10/6 plus P. & 

. 1/6. 


NEW MOVING 

COIL HEAD. 

SETS. Complete 

with Tannoy carbon 

hand microphone, with plu — for No. 19 
set. Price: 12/6 each, plus a 


AUTO TRANSFORMERS. poe up, step 
down, 1 10-200-220-240 v. Full rie New. 
300 watt type €2/2/- each. 500 
watt type £3/3/- each. P. & P. Ser “boo watt 
type £4/4/- each. P. & P. 6/6. Also 60 watts, 
19/6 each. Plus P. & P. 2/-. 
MARCHING COMPASS Mk. |. 
ex W.D. Price 14/6. P. & P. I/-. 


Brand new 


ALVA- 


100 ohm coil. Price 
12/6 each. P.& PL 
1/6. 


PLATE TRANS- &) 
FORMER of very 
best U.S.A. make. 
brand new, orig- 
inal manufacturer's 


weight 76lb., 

13in. x Yin 

Price €6/10/- e h, S 
plus carr. 10/-. 


Adjustable by reg- 
ulator switch on 
primary. Steel case 
with mains switch. 
Will take 100% 
overload. Weight 
1S0ib. Wound at 
800 amps per sq. 
inch. Brand new. 
a 1S. Carr. 
'. 


BRAND NEW 
SELENIUM FULL 
WAVE S8RIDGE 
TYPE RECTIFI- 
ERS, in manufac- 
turer's original pack- 
ing. D.C. output 36 
v. 10 amp., made up 
of 12 x 110 mm, dia. 
places. These fitted 
in cooling funnel 
(removable). Size 
ligin. x Bin. x wy 
+ a0 45/-. P. , 


TWELVE 
PLATE F.w. 
BRIDGE CON- 
NECTED RECTI- 
FIER mounted on 
200/250 volt A.C. 
input transformer 
Output 36/40 volt 
D.C. at 1.2 amps. 
New, perfect. Price 
16/6. P. & P. 3/6. 


SPRING LOADED 
FUSED TEST 
PRODS, complete 
with wire leads and 
spade terminals. 
Price 4/6 per pair. 
P. & P. i/-, 


| MUIRHEAD VER- 


300 ON , 


5 18/6 each. P. & P. 1/6, 


as fitted to R.F.26 
units. Complete 
with lamphoider. in 
manufacturers’ orig- 
inal packing. New. 


WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING! 


SERVICE TRADING Co. 


ALL MAIL ORDERS: 


PERSONAL CALLERS ONLY: 9 Little Newport 
Street, London, W.C.2. Tel: GER 0576. 
(Early Closing Thursday), 


47-49 High Street, Kingston-on-Thames 


Teiephone: KINgston 4585 
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REPLACEMENT 
RE-BUILT T/V TUBES 


£8/10/- 
CASH PRICE 


All sizes €xX 
assembly, new 
high standard 
quality and valu 


OR Yours for 8/6 initial payment (plus carr. 
Ins.) and 19 weekly payments of 8/6. 


x EXPRESS DESPATCH SERVICE x 
Please *phone to nfirm Tube 
Telegraph Money Order 
ine ol renin same da} 
available 
Order 


& 


in stock Send 


and as 


SUPER SUPERIOR RADIO 
89/6 


Posit 
A ( 


Ry t 


p.u 


and extension speaker 
12 x 


10in. deep. I arr 


FAMILY RADIO 

5-valve (octal) su; 

gram. position 

cabinet size 15} 

brown. Carr. & Ins. 8/6 


POWER PACK and AMPLIFIER 
R.f E.H.1 \ fier stag 
trans. 3 ohms t R ~ 

at 250 mA 

6.3 v. at 4 amy 

valves. Drawing 

8 7in. Ins 


POWER PACK and AMPLIFIER 
Output stage ¢ 
Choke smoc | H 
at 5amp. 22 v 
4 v. centre t 
COLVERN PRESET POTENTIOMETERS 
Brand new 2 
& P. 9d 
Focus MAGNET 
Br and new 
uit cor 


SCANNING CO! us 


Low impedance 
SCANNING ores 


W ice 
P. & 


2/9 


ang le 
P. 1/3 


SUPER 
A CHASSIS 


P.M. speaker an 
(tone, volume 
wavebands wit 
extension speaker 
ee 


SOLO 
SOLDERING 
TOOL 


110 v.,6v.,or 12 Vv 

(special adaptor for 

200/250 v 10 

extra). Automatic 

solder feed including a reel of ~ rsin 60/40 
solder and spare parts. It is a tool for electronic 
wkiering or car wiring. Revolutionary in design 
lastantly ready for use and cannot burn. In 


20ft 


light metal case with full instructions for use. | less valves. Drawings free with order. 


Post 3/6. 


4% TRANSFORMERS «x 


DROP THROUGH TYPE 
350-0-350 v. at 250 mA., 12/9 
6.3 v. at 4 amp., 6.3 v. at 4 ame 
2 at .3 amp., 4 vol 
Primary 200-250 v. 50 cy 5. | 
> 360 v. at 260 mA., 12/9 
6 at 5 amp., 4 v at 4 amp., 
Fy. canes eae ald tae I 
50 les. P. & P. 3/9 
T.V. AERIALS 

For 1.T.A 


elements. P. & 


AERIALS 
B.B 1 


aul 


w type 
itted 


T.V. AERIALS 
I ll channel 


ix le 


ed AERIALS 
antennae 


tie On 


CO-AX Se 


Good 


GANG ae 
® guarar 

I 0005 Al 

1/3 


INSULATING TAPE 
Rinest ity tape 75ft 


RECTIFIERS 
v. 100 mA 


— ayn and 1.F. —. 
lessey *s 10.5 Mc 
Iders. Less 

4hin ircuit bs 


into this chassis. P i 


sound VISION 


8 val Size 84 


t plugs 


im 


and LF. oo 


visi 
"5 16-19.5 


SOUND/VISION and I.F. STRIP 

Salvaged Superhet 8 valve holders Less 
valves. 1.F"s 7.25 Mc/s sound. 10.75 Mc/s vision 
Vision complete from input up to vidio output 
Sound complete from input te A.F. Amplifier 
P. & P. 2/6 


TIMEBASE 


| Containing scanning coils, line transformer, ee 


P 
P 2/6 


17” T/V 
19 GNS. 


CASH PRICE 


FEATURES 


wutiful 
cabinet 
ntemporary 
styl Covered 
washable 


hed | 


*x &B 


nish 


egs 18in 
nal extra for 


* } 


Tul 


Rectangular 
12 months 


* i7in Guaranteed fully 


12 channels 


extra ce 


“Turret 
only 7/6 
B.V.A 


and 


BC 


Tuned”—ITV/E 
vils at a pair (with orde 


14 Valves—Salv 


guaranteed 3 


but 


ths 


aged 


mon 


helming den 


"lease 


delay 


1g 


some 


enquire orderir 


weeks at 11/1 
ents of 19/11 
ments required it 


OR 20/7 and 19 


vance, plus 


% LATEST ADDITION TO OUR 
CHASSIS RANGE 


A COMPLETE AND WORKING 
17” T/V CHASSIS 24 GNS. 


Latest chassis including 17in. tube 


13 channel Tu 
cr innels 


per 


annels 


Line up as follows: 5-EF80s 
2-ECL80s; 1-PL8I 
is and valves guar 

CRT for 12 months 

d LF. 19.5 Me/s 


Rea 


in 
full 
Vision 
and working 
wn cabinet Carr x 


ly 


sbov 
g £19/19/-. 


T/V CHASSIS AT GLEARANGE PRICES 


THE POPULAR 12in. PLESSEY CHASSIS 9/6 
4 bargain 

wn T.V. at 

i Less valves and tubx ( 

llin. L.Fs. 10.5-14 Me/s 

t 12 channel Turret tunet 

take a larger tube. Carr. & Ins 


SPEAK a oe 11 Gns. 


With 14in. rectangular tube 
tee on Tube 
and 


anyone 
a very 


wanting to make 
A cl 
hassis siz 
Can be ad 
and 
10/6 


up their 
18815 In wit 
12 
apted 
odified to 


low cost 


14in. T.V. CHASSIS, 
ER 


2 months guaran 
rantee on chassis 

ind speaker 
and =working 


15 Gnas. Ins 


less 


NODARK OVERLOAD CUT-OUT SWITCH 8/9 


is will stop the seasch for that illusive 
the annoyance of repairing the 
1 crossing of wires or faulty cc 
li aut cally throw the switch 

he current to the 
fy the fault 

200-250 v 
A fraction 


fuse 
fuse 
miner 
of the 
It now 
and switch on 

maximum load. 2-5 
#f the list price. P 


& P. 1/6 
13 CHANNEL TURRET TUNER 65 
Brand new. Well-known manufacturer. 38 Mc/s. 
Complete with valves PCF80 and PCC84 3 
series line up and channel coils covering channels 
1, 2, 3, 4, 5, 8 and 9. Carr. & Ins. 3/6. 


‘| DUKE & CO. 


wire and 
ident 
mnat 
fuses 
rect 
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RECORD PLAYER 
CABINETS 


79’6 Stylish cab- 
inet by 
famous manufactur 

r. Cloth covered in 
ntrasting colours 
grey). Grill- 

controls 

15 ‘ 

p. Beauti- 

fully made —a cabinet 

lly proud. Takes 4-speed 
in. round of 7 x 4in 
m for any amplifier of 
& Ins. 4/6 


A beautifully styled 
cabinet. Made by a 
famous manuiac 
turer In polka 
dot cloth with clip 
ped lid and carry 
ing handle Size 
16 =x 144 = Shin 
leey Will take a 
Monarch 4 
Autochanger 


UNREPEATABLE 
VALUE 


und «most of the 
Carr. & Ins. 4/6 


% STEREOPHONIC AMPLIFIER + 
£7/19'6 


12 months guarantee 


portable stereophonic 


nuplifers each side giving 
1corporating ECLS82 triode 
| tone, volume and balance 
ud ready to fit. Knobs 3/6 
& Ins. 3/6 


STEREOPHONIC CABINET 90/6 


Continental style cabinet including extra clip 
on speaker cabinet. 15§ x 10§ x 24fin. deep. 
Takes B.S.R. 4-speed stereo autochanger. 
Printed circuit amplifier. Two Sin. speakers. 
Carr. & Ins. 12/6. 


The World’s Finest Autochanger 


4-8PEED AUTOCHANGER £6196 
U.A.12. LATEST B.8.R. MONARCH 4-SPEED 
MIXER £8/9/6 
CONQUEST 4-SPEED 
CHANGER £6/19/6 


CONQUEST STEREO 


COLLARO AUTO- 


COLLARO AUTO- 


CHANGER 11 Gns. 
P. & P. on all the above 5/6 


* AMPLIFIERS x 
12 Months’ Guarantee 


PORTABLE 
AMPLIFIER 


mo: 39°6 


Brand new. Latest design with printed circuit 
Dimensions 7 x 2} x Sin. A.C. only Mains 
isolated. 2-3 watts output. Incorporating EL84 
as high gain output valve Volume and tone 
controls. Knobs 2/6 extra. P. & P. 3/6 


PORTABLE AMPLIFIER Mk. D. 2 79/6 
Printed circuit Latest design. Dimensions 
7 x 2} = Sin. A.C. only. Mains isolated. 3-4 
watts output. Incorporating the latest ECL82 
triode pentode output valve giving higher 
undistorted output. Volume and tone controls 
Knobs 2/6 extra. P. & P. 3/6 


PORTABLE AMPLIFIER Mk. D. 3 
De luxe model. Printed circuit 
Dimensions 7 x 2} x Sin A ( 
isolated. 3-4 watts output 
latest ECLS82 triode pentode 
giving higher undistorted 
treble and bass control 

P. & P. 3/6 


PORTABLE AMPLIFIER Mk. D. & 39/6 
Simple circuit employing ECLSO triode pentode 
uutput valve giving 2-3 watts output A.( 

only. Mains isolated. Single control for volume 
ind on/off switch with knob. P. & P. 3/6 


B.8.R. FUL-FI Crystal turnover cartridges 
jrand new. Including sapphire needles for 
and Standard, giving fullest range and finest 
obtainable for any player. Can be fitted 
to all standard pick-up arms. P. & P. 9d 


89/6 
Latest design 
only 


output valve 
output Volume 
Knobs 3/6 extra 


19/6 
L.P 


tone 


Mains | 
Incorporating the | 


| SPEAKERS 


THE NEW 
CONTINENTAL TYPE 
RECORD PLAYER 

CABINETS 


in gay two-tone colours as follows 


P.L.10 CABINET 


Size 144 124 = 6in. Takes B.S.R. T.U.9 
4-speed record player unit i 3in 
elliptical speaker. Single control amplifier 


39/6 


C.H.1 CABINET 


Size 14] x 163 
UAB 4-speed 


69/6 
x Bpin Takes BS.R 
autochanget 7 x 4in 
elliptical speaker; most of the modern 
portable amplifiers. Attractive speaker 
grille and recessed control panel. 


T.W.1 CABINET 


Size 15§ x 19% x 10fin. 
VAS 48 Autochanger. 
speaker. 3 control amplifier. 


79/6 


Takes B.S.R. 
8in. round 


Carr. & Ins. on above 4/6. 


PHOTOGRAPHIC 
SLIDE CASE 
taitoh)” 1776 


Size 8 x 12} x 2fin. 

deep. Will hold 

150 of those expen- 

sive coloured trans 

parencies in sep 

arated artitions. 

This is the answer 

to that aggravating search for that particular 

photograph and will, of course, keep them safe 
from damage. P. & P. 2/6. 


BAKELITE CABINETS 5/8 
Brand new. Colour brown 
Attractive design Size 
12 x 7 x Spin. Ideal for 
small receivers, converters 
etc. P. & P. 3/9 


STURDY CASE 
12/6 


8} x 7) « 3h in 
deep. Covered 
in burgundy 
and grey wash- 
able rexine 
Strong clasp, 
hinges and 
handle. Ideal 

for Portable R Transistor set 
Can be adapted as a Record carrying case to hold 
18 seven-inch long-playing records. P. & P. 2/6. 


A “must” for the build your own tape recorder 
enthusiast: — 


TAPE 
REGORDER 
CABINETS 


19/6 


Suitable 


ing deck 
front ¢ 
speaker panel. Size 13} 15 Shin. deep 
Detachable lid with compartment for spare 
tape. Covered in green washable plastic material 
P. & P. 4/6 


EXTENSION 19’9 

Polished oak cabinet of attrac- 

tive appearance. Fitted with : 
Sin. P.M. speaker W.B. or . 
Goodmans of the highest quality 
matching to any receiver (2-5 ohms.) 
and flex included. Ins. carr. 3/9. 


Standard 
Switch 


IDEAL FOR STEREOPHONIC SOUND 


Sin. P.M. Speakers 8/8. With O.P. transformer 
fitted 10/-. 6)in. P.M. Speakers 12/6. Postage 
2/6. 7 x 4in. elliptical speaker 19/6. 9} x 4)in 
elliptical speaker 22/6. Postage 2/9 


MOTOR BOARDS 


For 4-speed Autochangers. 


3 TRANSISTOR AMPLIFIER 
9 volts. 1 control. P. & P. 3/6. 


DUKE & CO. 


(Dept. C.11) 

621/3 ROMFORD ROAD, 
MANOR PARK, E.12 
Telephone: MF 6001/3 
GATALOGUE FREE UPON REQUEST 


WIRELESS WorRLD 


NOVEMBER, 1959 


R.S.C. HI-Fi TAPE RECORDER oe 


29: 


Build a high quality recorder 
in the £70 class for only 


and 12 monthly payments of 53/9 


= 
17/8) 


Cash price if settied in 3 months. 


INCORPORATING THE LATEST ME. IV COLLARO TAPE TRANSCRIPTOR. 
THE LINEAR LT45 HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 


7x@in. LOUDSPEAKER, Sin. Reel of Best Quality TAPE. 


Spool, & Portable Cabinet, size approx. 18 x 


Spare Tape 


13 x Sin. finished in Veneered 


walnut and connection disgram for wiring amplifier to transeriptor. 


FEATURES INCLUDE 


*% %S SPEEDS. % # FREQUENCY RESPONSE 


60-11,000 ops. 


xe SWITCHED NEGATIVE FEEDBACK EQUALIZATION FOR EACH 
SPEED. yx OUTPUT 4 WATTS. ¥ MAGIC EYE RECORDING LEVEL 
INDICATOR. ye TWIN TRACE OPERATION. Both bottom and top tracks 
ean be recorded or played back without removing tape. 7 INSTANTANEOUS 


CHANGES can be made from one track to another. 


Fast rewind in either 


direction. yy TAPE MEASURING AND CALIBRATING DEVICE. y%& TAKES 
FULL 7in. DIAMETER REELS OF TAPE. y%& NEGLIGIBLE HUM. y%& ENTIRE- 


LY EFFECTIVE ERASURE. 


Pull descriptive leaflet supplied on receipt of 8.A.E 


H.P. TERMS. Deposit 3 Gns. | 
| 


HI-Fi 8 WATT AMPLIFIER 
SPECIAL PURCHASE £4-19- 3-6 


DUE 
EXPORT ORDER 
Por 200-250 ¥. A.C 

A REMARKABLE OPPORTUNITY! 
Push-pull output. Latest high efficiency B.V.A. valves. 
Dual separately controlled inputs for mike and 
Separate bass and treble controls. High sensitivity. Ontpat 
for 15 ohm loudspeaker. Guaranteed brand new, tested, 
and in perfect working order 


Full range st really competitive prices. 
Al) guaranteed! 


VALVES! 


REPANCO CONSTRUCTIONAL ENVELOPES AND OOM- 
PONENTS ALWAYS IN STOCK 

All parts for: One Transistor Receiver 25/-; Two Tf 

Receiver 42/-; 3 Dee 3 Transistor Receiver S08: 

Mini 7 Seven Transistor Pocket Portable Receiver £9/19/6 

Major 7 Seven Transistor Portable Receiver 15 gua. 

Only Mullard, Ediewan, or Brimar Transistors supp! 

for Mini 7 and Major 7 Receivers 

Constractional Envelopes. 3 Dee 9d., Mini 3 Pocket Port- 

sable 1/3, Mini 7 1/6, Major 7 1/6. 


THE SKY FOUR T.R.F. RECEIVER 


ot a 3 
’ 


receiver with selen- 

jum rectifier Por 

inclusion in cabinet 

illustrated or wal- 

nut veneered type 

It employs vaives 

GK7, S8P61 6P6 

. and is specially 

a@mplicity in wiring. Sensitivity and quality 

to standard Point-to-Point wiring diagram 

and parte list 1/9. This receiver can be built 
am of £44/19/6 including eabinet 
er ream bakelite or veneered walnut 


Availabie 


R.S.C. 


Type BM1. An all dry battery eliminator. Size 54 x 4) x 


pletely replaces batteries supply 1.4 v. and 90 ¥. where A.C 
bie receivers requiring 1.4 v. 


50 c/a is available. Suitable for all battery 
and 90 v. This includes latest low consumption types 
» At 39/9 or ready for use 46/9. 
Type BM2. Size 8 x 5) x 2jin. Supplies 120 v 
2 v. 0.44. to 1 amp., fully emoothed EREB 
BOTE H.T. BATTERIES AND H.T. 2 v. ACCUMU 
A.C. mains supply 200-250 v. 50 c/s 
i ECEIVERS normally using 2 v 


, OF 


accumulator 


Complete kit with diagrams and instructions. 49/9 


ad 60 ¥ r 
Y COMPLETELY REPLACING 
‘ORS when < 
currapis : ton ALI 


BATTERY TO MAINS CONVERSION UNITS 


2in. approx. Com- 
mains 200-250 v. 


Complete kit with 


40 mA. and 


connected 
BATTERY 


or ready for use 59/6 


COSSOR V.H.F. F.M. 


Brand New Boxed with 6 valves, printed circuit and 10 x 6 


RADIO RECEIVER KITS 


in. Goodmans Speaker. Normal price 15 Gna. Only £8/19/6 


R.S.C. PORTABLE TAPE 


A completely assembled unit in attractive two-tone rexine 
Acos crystal microphone, reel of best 


covered cabinet 

quality tape, and empty spool 

% Single speed 3}in. per sex 
Takes up to 5}in. spools 

% Incorporates high hus 7 

speaker. 

Excellent frequency resp 

Output of 3 watts 

High Sensitivity 

Inputs for R 

phone 


supplied 


* 
* 


* 
* * For 
* 
* 


EXTENSION 
SPEAKERS 


in hand 


veneered cab 


d number 
Walnut 
2-3 


Limite 
cous, 64in 
36/8. 10in 
DRY SHAVERS. Brand new in carrying case. 
Operation from 3 U2 batteries, fitted in case. Just 
the thing for travel Only 59/6 (approx. half 
price) 
RECORDING TAPE. GEVASONOR Best quality 
L.P. Sin. 850ft. reels 22/6, 7in. 1,700ft. ree ‘ 
Lees than wholesale price 


SUPERHET RADIO FEEDER UNIT 
Design of « high quality Radio Tuner Unit (special! 
fer use with any of our Amplifiers). A Trix 
Pi/changer is used. Pentode 1.F. and double Diode 
Detector, delayed A.V.C. is arranged so that A.V 
tortion is avoided. The W. Ch. Sw. incorporates Gram 
position. Controls are Tuning, W. Ch. and \ Output 
wil) load most Amplifiers requiring 600 mV. input depending 
- - location. Only 2350 v. 15 mA. H.T L.T. of 6.3 

amp. required from amplifier 

is. ‘ne. high. Send 8.A.E. for illustrated leat 
building cost is £4/15/-. Point-to-Point wiring diagrams 
and instructions 2/6. 


LITTLE STAAR BATTERY OPERATED RECORD 
PLAYING UNITS. Complete with Pick-up to 
take 45 r.p.m. records. Used by leading manu- 
fecturers in Transistorised Kecord Players 
Require 6v. battery. Only 83/19/6. Carr. 3/6 


CoLLane JUNIOR 4-SPEED RECORD PLAYER 
eee pick-up — dual point sapphire stylus 
eartoned . 200-250 v. A.C. mains only 

Ony oan 43/16 Post 3/6. 


BLR. MONARCH AUTO-CHANGERS 
Type UAS, 4-epeed. T/O Pick-up with sapphire stylus 
26/1916. Carr. 4/6. 
Collaro AO4/564 4-epecd PRP ge ee U6 ane 
exystal pick-up head g6/8/6. Carr 


Fast rewind 
Automatic erase 
230. 
mains. 
*% Covered by 
guarantee t 


RECORDER 


19 «3 Carr. 


10/ : 
Or Daeat 35/- 
and 12 monthly 
payments of 34/6 


| ACOS HI-FI | 
CRYSTAL ‘MIKES’ | 
| 33-1 hand or Desk 
| t 


ype 
35/9 (Se) | 
99-1 Stick type 


39/6 (one 


Limited number. 


250 v. SO cps. Ax 


our usual 12 months’ 


R.S.C. Al2 STEREO 
AMPLIFIER KIT 


A complete kit of parts to £3- 19- 6: 


construct « good quality 
Carr. & packing 


3+3 watt (total 6 watt) 
stereo amplifier providing 

Suitable for ase with all 
present available Ganged 


really life-like reproduction 
Preset balance control. Outpute 


stereo, pick-up heads at 

volume and tone eontrols 

for matched 2-3 ohm speakers. For 200-250 v. A.C. mains 

Astonishing value 

W.B. “STENTORIAN” 
SPEA 


HF1012, 10 watts 15 ohms (or 3 ohm) speech 
coil. Where a really good quality speaker at a 
low price is required, we highly recommend this 
unit with an amazing performance. 84-10-9 
Please state whether 3 ohm or 15 ohm required 


HIGH FIDELITY P.M. 
KERS 


—~ yh RADIOGRAM CHASSIS, HIGH QUALITY. 
6-8 WATT OUTPUT. Current 
a 12 months guarantee. For 200-250v. 
mains. Covers L. and M. wavebands plus F.M. 
Includes 8 latest type miniature B.V.A. valves. 
—_ 22 gms. plus 7/6 carr. Or deposit £2/12/- 
and 9 monthly payments of £2/12/-. 


E.MLL 4-Speed Single Players with hi-fi T/O aes | a op 
bead for Stereo and Monaaral. £7/15/-. Carr. 4 


easeage 4-8PEED AUTO-CNARGERS 
- Ye — HH. Limited number at @ gus. (approx. half | 
price). Carr. 5/6. new. 


} RS.C. TRANSFORMERS 


FULLY GUARANTEED 
INTERLEAVED AND IMPREGNATED 
| MAINS TRANSFORMERS 


Primaries 200-230-250 v. 50 c/s. 


FULLY SHROUDED UPRIGHT MOUNTING 
| 260-0-250 v. 60 mA., 6.3 ¥.248.,5 4.20. . 
250--250 v. 100 mA., 6.3 v.4a8.,5 7.38. . 
300-0-300 v. 100 mA., 6.3 ¥.44.,5 ¥. 38. 

350-0-350 v. 100 mA.,6.3¥.4a.,5 4.30 
300-0-300 v. 130 mA., 6.3 v. 4 a., ¢.t., 6.3 9 
} suitable for Mullard 510 Ang plifler .... 
350-0-350 v. 150 mA., 6.3 ¥ ey 3a. 
350-0-350 ¥ 150 mA., 6.3 v 


TOP suncunee wires Liane 
)-260 v. 70 mA., 

0-350 ¥. 80 mA., s 4 20 
250-0-250 ¥. 100 mA. . 
300-0-300 ¥. 100 ae 
350-0-250 ¥. 100 mA., 
350-0-350 v. 150 mA.., 6.3 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c/s 

120 v. 40 mA., 5-0-5 v. la 

90 v. 15 mA., 6-0-6 ¥. 250 mA 


FILAMENT TRANSFORMERS 
Primaries 200-250 v. 60 c/s. 
637.158 

6.34.2 « 
0-4-6.3 ¥ 
I2¥ 


B8SBao 
OOSSOO 


. 
v 
,Y 
v 


on 
Shed 
-es 


bad 
an 


~ mo 


la 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 
Smal! Pentode 5,000 Q to 3 
Standard Pentode 5,000Q to 
—— lard Pentode 8,000Q to 30 
Push-pull 8 watts 6V6 to 3 ohms 
Push-pall 8 watte ELS4e to 15 ohms 
4 ush-pull 10-12 watts 6V6 to 3Q or 159 
Push-pull 10-12 watts to match 6V6 to 3-5-8 or i560 
| Push-pull ELS4 to 3 or 15 ohms 
ey 15-18 watts, sectionally wound, 614, 
KT66, ete., or 3 or 15 obms 
Push- pull 20 watt high-quality rescence wound, 
LA, KT66, ete. to 3 or 150 


SMOOTHING CHO! 

250 mA., 5 H., 1009 
150mA.7-10H. 2500 
100 mA., 10 H.,2009 


UUBOWMGwos 
SSSSSSoSoo GF 


sheet ond 


80 mA., 10 H., 3509 
60 mA., 10 H., 4009 
lamp.0.5Q LT type 6/ 


2 Ie 
1L/8 
8/8 


td es 
a 
ra s 


PHILCO F.M. RADIO TUNERS 


Or Deposit 22/6 and 12 monthly payments of 22/6, 


NOVEMBER, 1959 


WIRELESS WoRLD 


R.S.C. A.1O ULTRA LINEAR 


30 WATT AMPLIFIER 


stages are incorpor- 
ated. Sensitivity is 
extremely high 
Only 12 millivolts 
mm input is 
required for 


1inimt 


ample tone correction 

mg playing records. An extra 
oput with associated vol 
6 provided so that tw 
—_ pute such at 

ete., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET 

WITH PLUG 18 INCLUDED FOR SUPPLY OF 300 ¥ mA. and 6.34. 15A. FOR A 
RADIO FEEDER UNIT. Price in kit form with ecasy- -to-follow wiring diagra: 


Or Factory built with 12 months’ guarantee £13/ 19% 
ov 41 Gns. IN ASSEMBLED UNITS. DEPOSIT 24/9 


6. TERMS 
0 and 12 monthly 
payments of 24/9. 
10/- 
Cover ae ilhustrate 


18/9 extra 
peration. Negative 
PIGURES ARE EQ 


aT 

i Type 807 output valves are used with High Quality Sectionally 
wound output transformer specially designed for Ujtra Linear 

feedback of 20 D.B. in main loop RMANCE 

UAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response 

+ 3 D.B. 30-20,000 c/es. Tone Controls + 12 D.B. at 50 c/es. + 12 D.B. to — 6 D.B 

at 12,000 « hum and noise 70 D.B. down. Good quality reliable components used 

Chasels bw ish blue hammer. Overall size 12x 9x9in. approx. Power consumption 150 
at or A.C. mains 200-250 v. 50 c/s. Outputs for 3 and 15 ohm speakers. ALLY 

SUITABLE FOR THE CONNOISSEUR OR FOR LARGE 

pana yoo FOR USE WITH MUSICAL 

ELECTRORI' GUITAR, ete. FOR DANCE BANDS, GARRISO! 

ete., ete. 44 Microphones, Speakers, ete., at keen cash prices or on terms with 

amplitiers. EXPORT ENQU INVITED. 


LINEAR “DIATONIC” 10 WATT HIGH FIDELITY AMPLIFIER. A compact attrac- 
tively finished unit. 12 gms. Cash. Send 8.A.E. for leaflet. H.P. Terms. Dep. 28/3 and 
welve monthly payments of 22/3. 


LINEAR L5/6 HIGH QUALITY STEREO AMPLIFIER. Total output 10 watte. 
Handsome Perspex Facia Pilate. Ali controls ganged. Only 1} Gus. 


LINEAR L45 MINIATURE 4/6 W. QU 
record playing unit and most microphones 
trols. For A.C. mains input of 200-250 v. 50 c._p.s. Output for ng ohm Three 
jature Mullard valves. Size only 6 x 5 x Sfin. high. Chassis fully isolated from mains. 
ranteed 12 months. Only 6 Or Deposit 22/- a ¢ 5 monthly payments 
a” 22/-. Send 5.A.B. fer leaflet 


L@8 MINIATURE 3 WATT GRAM AMPLIFIER 
Vor 806-286 v. 6@ c.p.s. A.C. mains. Overall size only 6) x 4} x 2}in. Fitted vol. and Tene 
Gentro! with mains switch. Designed for use with any kind of single player or record 
img anit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only §7/9. 


c., 


AMPLIFIER. Suitable for ase with any 
Negative feedback 12 D.B. Bass and Treble 


R.S.C. A? 9-4 WASE GUALaEE Spec. exactly as AS belew wii 
and instructions 


HIGH FIDELITY 12-14 WATT 
AMPLIFIER TYPE All 


PUSH-PULL 
ULTRA LINEAR 
OUTPUT 
“BUILT-IN” 
TONE CONTROL 
PREAMP 
STAGES 


Two input sockets with associ- 

ated controls allow mixing 

“mike” and gram 

Al. High sensitivity 

5 valves, EOO8S, 3, 

age Mama 6Y3 High Quality sectionally w 
ltra Linear operation, and reliable oon condensers 

DIVIDE = CONTROLS FOR BASS AND TREBLE “Lift” and * 

B. 30-30,000 c/es. Six negative fee: 


of 


put transformer specially designed 
current nae - 


Frequeney 
response - dback loops. San tevel €9 DD aon, 
ONLY es ai a INPUT required for FULL OUTPUT. Suitable for use with a! 
makes and ty <i ups and yom Comparable with the very best designs. 
ND. @ PLAYING RDS. For MUSICAL INSTRUMENTS 
UITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and 
For supply of a RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C. 
mains 200-256 ¥. 60 c/es. Output for 3 and 15 ohms speakers. Kit is complete te last nut 
Chassis is fully penehed. Full instructions and point-to-point wiring 
diagrams eapplied. (Or factory built 45/- extra.) Only Gus. Carr. 10)- 
If required loavred metal cover with 2 carrying handies can be supplied for = 18 9. TERMS 
ON ASSEMBLED UNITS. D 18/9, and 12 monthly payments of 18/9. Send 
5.A.E. for illustrated leaflet detailing Ready -to-assembie Cabinets, Speakers, Microphore 
ete., with cash and credit terms. 


R.S.C. PORTABLE GUITAR AMPLIFIERS 


JUNIOR 6 WATT. High Quslity Output. Beparate 
Bass and Treble “cut” and “boost” controls. 
Sensitivity 16 m.v. High Flux Sin tedes 
sockets for Radio/Tape or Gram Pick-up and 
‘Instrument Pick-up. Handsome strongly made 
cabinet (Size approx. 14x 14x 7ins.). Finished in 
satin waiput and fitted carrying bandle 
£8 19 6 or. 7/6. Or Deposit €] and niae 
monthly payments ¢]. 
leaflet. 


Send 8.4.5. for 


SENIOR 10 hw High Fidelity Push Pull 
B Tre Pr Beery 


high gain inputs ee that two iastruments such as 
String Bas =. be used at the same 

\° ineorperated, a )2in. 

. for Base netes, “Wy a 7x4. elliptical for 
well made and satin 

TERMS. DEPOSIT 


walnut. Size approx. 18 x 16 x #in. ?. 
er 200-250 v. AC. mains. 


23/6 and 12 momshly payments 23/6. 


STAAR GALAXY 4-SPEED MIXER AUTO-CHANGERS. Brand New, cartoned 
em pphire evyll. Many exclusive in Unique —* moter virtaall 
For 200-250 ¥ A.C. mains. Limited number tested and guaranteed 


Turaover 
free frem rembie. 
/19/6. Carr. 4/6. 


AMPLIFIER. 
omplete kit of parts, diagrams <3/15.-. carr. 3/6. 


RS.C. AS 45 WATT HIGH GAIN AMPLIFIER 

sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli- 
te input is required fer full output eo that it is suitable for use with the latest high- 
filedity piek-up heads im addition to all other types of pick-ups and practically all mikes. 
Separate Bags aad Treble controls are provided. These give full long playing record 
eyualiissticon. Hum level is negligible being 71 D.B. 
down. 15 D.B. of negative feedback is used. H.T. 
ef 306 v. 36 mA. and L.T. or 6.3 v. 1.5 a. is available 
jer the supply of a Radi Feeder Unit or Tape Deck 
pre-amplifier. Fer A.C. mains input of 200-250 v 

0 c/w. Outpet for 2-3 ohm ope aker. Chassis is not 
alive Kit is complete in every detail and includes 
fully pumehed chaseis (with baseplate) with the blue 
hb bh. and point-to-point wiring diagrams 
ai inswruckom. Exceptional value at only €4/15/- 
© awembled ready for use Q5/- extra, plus 3/6 car- 

Or Deposit 22/- and five monthly payments of 
for assembied unit 


a output wattage 


A highly 


rage 


TWEETERS. 40. Pleseey, 3 ohms, 18/9. Rola/Celestion 7.5 ohms, 25/9. 


P. "a SPEAKERS. 2-3 chm 2jin. Perdio 21 

tical 19/9. 6¢in. Rola 19/9. Sin. Rola 19/9. Sin. Goodmans 21/9. § x Gin. Blac with 
high flux magnet 10ia. B.A . 10x6in. Elliptical Goodmans 29/9. 12in 
R.A. 29/11. 12in 3 or 15 ohms, 10 watts, 12,000 lines, §9/6. 


ACOS Crysta] Micropbone Inserts. Brandi 
new. Only 6/1] ce. Ex. Equip. 4/]] ea 
ACOS HGPS® Hi-Fi Crystal 

(Turnover 
Standard replacement for Garrard and 
Coliaro. Only 19/9. B.8.R. Ful-A 17/9. 
| Garrard GC2 19/9. 


Sin. Goodmans 17/9. 7 x 4in. R.A. Elip- 


R.A 


COLLARO CONQUEST 4-SPEED AUTO- 
CHANGERS. With studio pick-up with 
turnover head. BRAND NEW. Cartoned 
» 19 model. For 200-260 v. A.C. mains. 
9/6. Carr. 4/6 

onan MOTOR with Turntable and pick- 
up, standard 78 rpm. Brand new. 
Only 25/9 


Cartridges. 
type with sapphire stylus.) 


PORTABLE CABINETS 


Fer Record Players o@¢ Tape Recorders. 
covered Wide selection of attractive 
and colour combinations 

PRICES FROM 


Reine 
dcsigus 


ifs 10 WATT HIGH QUALITY 


Gauss 12,600 lines. Speech coil 3 ohms of 15 

ohms. Only €4/19/6. Carr. 5/- 

Terms: Deposit ]]/- and 9 monthly payments of ]] /-. 

12in. 80 WATT 15,000 line |/speakers 15 ohms, in Cabinet finished as above 
18x8in. £7/19/6 or Deposit 13/10 and 1? monthly payments 13/10. 


PORTABLE CABINETS. Attractive design. 
Two-tone rexine covered. Wi!i take Collaro, 
B.S.R., Garrard or Staar Auto-Changer 
amplifier and 7in. = 4in. or Sin. speaker. 
Slightly soiled. Only 49/6. 


SPECIAL OFFER 


Above cabinet Staar Changer. 
Gram amplifier, and Sin. or 
6in. x 4in. speaker 

Carr. 10/-. Or with B.8.R. 
changer in lieu of Staar 11 
Gus. Carr. 10/- 


Size 15 x 


Acos HIGH FIDELITY PICK-UPS. 
OPS4 with HGPO0/62 Cartridge. Ture 
over sapphire Styli, cream finish. Limited 
number at approx. half price. Only 89/11. 


PLESSEY 
D 


RS. OC, manonester, veevs « 


(LEEDS) LTO. 
Cpen to callers at following branches :— 
5-7 County Arcade, Leeds, !. 
54-56 Morley Sc., (next Majestic Baliroom) Bradford. 
&-10 Brown Street, (Market St.) Manchester, 2. 


BRADFORD 


TERMS: C.W.O. or C.0.D. .D. 
ender €1 or No C.0.0 


169 


170 WIRELESS Worip 


R.S. MANCHESTER 


autos iro, BRADFORD and LEEDS | fosnoh tas" hat 


order but slight! 
For addresses and terms see page |69 - ~y: 4 


o 
store 
Very Umited namber #26/15/-. Carr. 7/6 


ELECTRIC BELLS. 5 m. diameter. 4.5 v. to 12 ¥. Battery | VIBRATORS. Oak and Wearite, synchronous 7 pin, 9 v 
co Mes apenas, Ooty Gn Ue On ee. 6c eo Os, SPECIAL OFFER. Brand New Ex- 


Govt. 24 v. 15 amp. F.W. Bridge 
SELENIUM RECTIFIERS New boxe 
We can quote special prices for quantities of 12 to 10, Only 6/8 secs 3 tor 18) ——- —" Selenium Rectifiers. Only 27/9 ea. 


of most types. Special types made to order 


H. T Types aw EX D.C. SUPPLY KITS. Suitable for electric trains Consists 
v. 40 ‘ All 200-250 v put of mains trans. 200-260 v. 50 cps; 12 ¥ lamp selenium 
Pr. 0-110-200-230- 260 ¥., 275-0-275 v. 100 mMA., 6.3 ¥ rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction 
150 ¥. 60 mA., 6.3 ¥. Sa switch, variable speed regulator, partially drilled steel case, 
300-0-300 ¥. 60 mMA., 6.34.28 and circuit. Very limited number, 29/9. 
265- 0-265 v. 160 mA., 63. lla., 
50-0350 v. 100 mA., 6.3 ¥.24., 2a EX. GOVT. SMOOTHING CHOKES 
350 6-350 v. 160 mA., 6.3 ¥.54., 200 mA. , 3-5 H., 50 ohma, 
400-0-400 v. 250 mA., 5 v , Parmeko 8/9; 100 mA., 5 H., 100 ohms 3/11 
450-0-4560 v. 250 mA., 6.34 ’ ’ 150 mA., 10 H., 50 ohms 9/9; 80 mA., 20 H., 900 ohms §/9 
120 mA., 12 H., 100 ohms 8/9; 50mA., 60 H., 1000 ohms 6/9 
100 mA., 10 H., 100 ohms 6/9; 60 mA., 5-10 H., 250 ohins 8/]] 


0-24-26-24 v. 15 amps. A.C. conservative Govt. rating (mark- 
ed with D.C. rating after rectification) 69/9. Carr. 15/- 
0-10-20-25 v. 24 a. (Govt. rating) 70/6. Carr 15 
~y PLUGS. Standard type complete with 4ft. screened AUTO 500 tte, 0-215-220-2256-230-235-240 ¥. 20/9 


11 cach Carr. 7/6. 60 watts, 0-110/120-230/250 ¥. 8/11. EX. GOVT, CASES. Well ventilated, black crackle 

finished, undrilled cover. Size 14 x 10 x S$in. high. 

JUNCTION TRANSISTORS. KF ype IDEAL FOR BATTERY CHARGER OR INSTRU- 

/9. Power type Goltop V15/10P 2 a 17 1. O71, ARDENTE DEAF AID EARPIECES with jead and piug MENT CASE, COVER COULD BE USED FOR 
O/-, OF ie. 17/~ %Bi02, 10 X B104, 10/-, OO45 17/6, Brand New. Only 15/6 AMPLIFIER. Only 9/9, plus 2/9 post 


OCs 22 
BATTERY CHARGING EQUIPMENT “" (A. Meigs 200280 ». 50 we 
Guaranteed 12 months 
Trade supplied. Discounts according to quantity. ASSEMBLED 6 v. or !2 v. 
HEAVY DUTY ASSEMBLED CHARGERS BATTERY CHARGER KITS ASSEMBLED 4 
6v.la 19/9 Consisting of Mains Transformer ; amps. 
CHARGER KIT 6 v. ; F. W. Bridge. Metal Rectifier, CHARGER x . . Fitted Ammeter and 
well ventilated steel case. Fuses, : variable charge selector 
6/12 v. variable charge : fuse-holders, grommets, panels 6 v. or 12 v. 2 amps. he Also selector plus for 6 
12 \ and circuit. Carr. 2/9 extra Fitted Ammeter This v. or 12 v 
rate up to 6 amps. ly for use with 6 v. or 12 v. 1 amp 22/® and selector plug eae Double fused. 
output leads. As above, with ammeter 32/8 for 6 v v sae ventilated steel 
Trans., F.W. (Bridge) | Cases well ventilated and 6 v. 2 amps. 26/8 Louvred with blue hammer finish 
Selenium Rectifier, 0-7| finished in stoved blue 6v. or 12 ¥. 2 amps. 31/6 case, finished 4 Ready for use /9 
: hammer. Carr. & pkg. 3/6. 6 ¥. or 12 v. 2 amps. 42/9 tractive hammer with mains and 
(inclusive of ammeter) blue. Ready for output leads. Carr. 5/-. 
position switch with CHARGER 6 v. or 12 v. 4 amps. 63/8 use with mains Or Deposit 13/3 and 
knob, fuses, fuseholders TRANSFORMERS 6 v. or 12 v. 4 amp. with and output leads. five monthly payments of 13/3. 
‘ ~ 200-230-250 v. 50 c/s variable charge rate selector Double Fused. As above but for 6 amp. charging 
panels, plugs and cir-| 9.9.)5 ' 1/9! and ammeter 68/8 Only 49 9 4 @QN8. Carr. 5/-. Or 
cuit Only 686/9.| 0-9-15 2 | Carr. 3/9. and § monthly payments } 
Post 4/6 0-9-15 ‘ CHARGER AMMETERS As above, but for The 6 amp. model only, is slightly store 
0-9-15 0-1.5 amp., 0-3 amp., 0-4 amp., 3 amp. ron: soiled and is being offered at well below 
0-9-15 ® 0-7 amp., 0-25 amp., 0-60 amp 8/8 Only 68/6. Carr. 3/8 usual price. 


Consisting of Mains 


amp. meter multi 


LOOK AT THIS AMAZING OFFER - IDEAL AS XMAS GIFT 


This Radio is proving to be a real winner equal to many commercial receivers at more than double the price 
6 Transistor Pius Diode Pocket Superhet Radio ALL COMPONENTS COMPLETE LESS 
id, using 6 Mullard transistors; OC44, OC45(2), OC7! CABINET ANDO BATTERIES AT THE 

C72, OA70. Medium and long wave bands. Printed SPECIAL PRICE OF 


HiQ Ferrite Aerial. Push-pull-output. 150 ohms £7 a 19 a 6 
~ 


~ircuit and layout diagrar Low consumption 


Sensitivity—IMV for 50 MW output Post and packing 2/6. All parts available separately 
ixer stage, 21.F. stages, Germanium detector Cabinet available in parts to be assembled with 
and push-pull output tuning knob and scale. 18/6 plus 1/6 post & pkg 


BUILD THIS YOURSELF ANOTHER SNIP OFFER 
The Transetce Medivm Wave 2 transistor, pockee | EVERYBODY IS CLAMOURING FOR . sitnididind dteniin 


pertable. Neatly de ned, us 2 $15 j > 
dinde. Simple’ co stsemble. Enlarged THE 2 COSSOR KIT BARGAINS aT THE 
iagram cor pnts ¢ jed f 

pg er i ; A 7 7 e - ge : The new Cossor 6 valve FM receiver kit com- LOW PRICE 

camplete 62 ty Amol & Pckg. 1/6 . 2 prising all components including 6 valves, Good 

Piug in ear piece man’s 10 * 6 speaker, printed circuit chassis 29/6 

Single phone 


easy to follow instructior Eve to nuts and 
Battery 


bolts Manufacturers price 15 gns Our price ry! and 4/- 
All components available separately £8/19/6 complete. P. & P. 2/6. Cossor 3-watt post and packing 
Stamped addressed envelope for details printed circuit audio amplifier. All components Surplus to manvufactur- 
mounted on printed circuit chassis, 3 Cossor f ers requirements, well 
valves, 10 * 6 speaker, 4in. tweeter, and all sade 2-tone colour por- 
SPECIAL OFFER IN TRANSISTORS components including easy to follow instructions table player cabinets, will 
ya ms 4o/1S Our rice complete take non-auto player. Amplifier and 4in. or Sin. speaker 
Audio PNP transistors type TS! moors — . ” » e The above portable cabinet, 8.5.R. T.V.9 and Acos 
Sensitive diodes type GD) pac 5/19/6. P.& 3/6. pick-up, 4speed player and 2-watt amplifier and 6«4 
Ediswan 04 


elliptical speaker making an ideal portable player, at 
the special | price of of @ 18/3/-_ plus 7/ 7/6 b Post ai and P Pk 
General Purpose diodes Brand new Acos featherweight pup with clover FF WHEW REOEIVERS FOR CONSTRUCTORS 
Single ear phones 4/6 ea. I/- > Pp ory yt as gorer"aae ew only 26/6. 1/6 P. & Pkg One vaive SW radio, 24-40 metres. All com- 
Crystal Ear pieces with lead and ear h LP and Std. stylus ts, 35/-. P. & P.2 
impedance Our price 12/6 l/-p ners’ transistor pocket radio, miniature 
Transistor Condensers. Miniature ectrolytic components, 30/- compiete P. & Pkg. 2/- 
Capacitors mf< v 2 , 25v S TO Pp P 4 E S Ss FEW ONLY Personal portable radio All parts, complete, 
2's mid Ss on Sag - My roe BRAND NEW by famous manufacturer, al eB Sn Bo Se etieiiaeatieed 

be ‘ “s tical spe 3 ohm impedance ° . Acos 73 stereo and monaural t/over cartridge 
types of condensers are 2/6 eac price 42/6 post paid 


DEPT. B 


; . = ) 1582/3 FLEET ST., LONDON, E.C4 
if i ) | ) \ Telephone: FLE 2933 
/() (FLEET ST) d Business hours: weekdays 9-4. Saturdays 9-1 
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Visit the 


City’s 


WIRELESS WORLD 


popular 


accoustically des 


igned 


HI-FI Centre 


COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS 


AMPLIFIERS, STEREO AND 
MONAURAL, BY: 

VERDIK Qu 

ARMSTRONG 

ROGERS 

DULCI 


V.H.F. TUNERS one 
ARMSTRONG T.S.L 
LEAK 


QUAD 


DULCI 


ROGERS, etc. 


HI-FI 
GOODMAN 
PLESSEY 
WHARFEDALE 
LORENZ 


SPEAKERS wa 


Tsu. 
G.E.C. 
etc. 


THE LAST OF THIS 
ASTOUNDING OFFER 


Reduced from 
makers price of 20 
gns. Now only 


£14.19.6 


complete. 


LINEAR 
FEEDBACK 


Fully guaranteed 
valves and 
service. 


Post & Pkg. 7/6. 


for 


Fully guaranteed 
AMPLIFIER AN 
PRE-AMPLIFIE 


FOUR ASTOUNDING TV TUBE OFFERS 
All brand new in famous maker's cartons. 
(1) 17in. rectangular aluminized 

6.3 HRTS 3A current; max 

anode voltage 16 kV 

Usual price £17/5/- —_ 

OUR PRICE €9/19/6. Crating 

and carr. 15/- 

(2) 14in. rectangular Tube, 6.3 heaters; .3 amp 
current; max. anode I4KV; ion trap; external 
conducting coating; BI2A base €8/17/6. 
Crating and carriage 12/6 

(3) Ferranti 712/44 and 712/549 I2in. mag- 
netic white fluorescence; 4 v. heater; max 
anode |0kV. As used in many TV receivers. 
Original price £17/15/-. OUR PRICE £4/4/-, 
Crating and carr. 12/6 

(4) Ferranti 9in. Tube round white fluores- 
cence, 4 v. heater, max. anode volcage 7 kV. 
OUR PRICE €2/10/-. Crating and carr. 11/6. 


AUTO-CHANGERS 
BRAND NEW OFFER! 
COLLARO 
4-SPEED 
AUTO- , 
CHANGERS /\ 


Incorporating 
auto and manual 
control Com 
plete with Studio 
crystal p.u. and sapphire stylus 


Sales £7.9.6 Pius 5/- P. & P 


GARRARD ACI2i, Mk. 2 Auto-Changer 
Wired for stereo with new plug-in head using the 
popular GC8 turnover cartridge for t P. & Sed 
records. OUR PRICE £9/19/6. P. & P. 5/- 


B.S.R. UAB 4-speed mixer autochanger, manual 
and autochanger with latest Ful-Fi cartridge. £6/19/6, 
P&P.5 Can be altered for stereo 


4-speed Collaro 4/546 single player with Studie 
t/over pick-up. OQUR PRICE 46/6)-. P. & P. 3/6. 


B.S.R. 4-speed motor and t/table with Acos crystal 
tiover cartridge featherweight p/up. 72/6 complete 
Post & Pkg. 3/6. 


SPECIAL OFFER 


For the Hi-Fi enthusiast—Collaro 4-speed trans- 
cription ‘a > and o/up using the new TX88 Studio 
cartridge and new List price €£19/10 

OUR Price €15/19/6. Carr, & Crating 12/6 


JUST ARRIVED—New Garrard 4HF. 
Hi-Fi motor and t/table with new GCB8 
£18/7/6 plus 5/- pose and pkg 
As above, using stereo cartridge 
post and pkg 


4-speed 
cartridge. 


£18/17/6, pius 5/- 


=e 
NOW IN STOCK AND DEMONSTRATING 
Rogers Stereo Control Unit, designed to match 
RD junior Units. Price 
Jason JSA Stereo Amplifier, 
Jason, 32-10 Stereo Amplifier 
Dulci Stereo 2 pro-amp., 
Dulci Stereo 8 pre-amp., 22 gns. 
Dulci Stereo $P44 amplifier, a gns. 
Leak Stereo 20 pre-amp., ans. 
Leak Point | Stereo pre-amp., 20 gns 
EBlpico stereo compact amplifier., f 
Armstrong stereo 12 radiogram chassis, 6 w 
each channel, FM, p/pull, L. and M. bands, tape 
sore and playback for stereo and monaural 


ns 
4w., €23/1 

1Ow ry 10)-. 
ene. 


MAKE YOUR OWN PRINTED CIRCUITS 
Printed circuits made to any wiring diagram. 
This kit contains all instructions, laminated 
board and the necessary chemicals for making 
numerous printed circuits. Additional laminated 
boards available. Ali materials of high quality, 
safe and easy to handle. Complete in perspex 
case. Our price 19/6. P. & P. 1/6 


Limited number Acos 73-1A stereo turnover 
Sartridge, suitable for 78, microgroove and 
Stereo records, will fic most modern p/up 
heads. Mfrs. price 52/10. Our price 42/6. 
Post free. 

Heavy magnet 9 x 5 Elliptical speaker by 
famous maker 18/6. P. & P. 1/6. 


ELECTRONICS (FLEET ST.) LTD.. 


THE ALPHA 
MULTI-RANGE 
POCKET METER 


IDEAL FOR Rove 

SERVICE MAN 

Resistance ran 
0-20K ohms, ‘3 2 Meg ohms 

Voltage ranges: 

O64 v BS 4 


0-60 v, 


o.c., 5-300 MA.-D.C., com- 
plete with test leads £6/19/6 
and betts. Post and packing 3/6. 


BUILD YOURSELF A HI-FI 
TAPE RECORDER AT 
HALF THE NORMAL PRICE 


LIMITED NUMBER AVAILABLE 


BRAND NEW AND GUARANTEED 

The famous COLLARO Mk. 4 Trans- 
scriptor Tape Deck. Twin track, 2 record 
playback, 2 erase heads on 2 levels, pause 
control, digital counter, 3 speeds, 2 balanced 
motors of low wattage input. £17/10/0. 
WHILE STOCKS LAST. 


The Collaro pre-amp and bias oscillator com- 
plete with power pack for the above deck, 
with instructions. Price €£12/19/6. Post and 
Pkg. 7/6. 

The above two items at a special price of £30. 
Carr, and pkg. 22/6 the two units. 


The Linear Tape Deck Amplifier with 
power pack and oscillator incorporated. 
Switched for 3}, 7} and |Sin. per sec. Suitable 
for the Mk. 4 Deck. 12 gns. only. Post and 
pkg. 3/6. 


HI-FIDELITY TAPE HEADS 

Made by famous manufacturer. Brand new 
Upper or lower track, record/play-back, high 
impedance giving up to 12,000 c.p.s. at 74 IPS 
output 5 m/voles at | KC at 74 1.P.S. Erase heads 
low impedance. 
Only 39/6 per pair 
track. 


SNIPS IN TAPE AGCESSORIES 
Brand new E.M.1. 7in. take-up spools in polythene 
bag, 3/9 each post free. 6 for 20/-. Brand new Sin 
Scotch Boy take-up spools 3/3 post free. 6 for 
18/-. 

KLENZATAPE, the new method for cleaning 
ecord and erase heads, 12/6. P. & P. |/-. 
Special offers in tape by famous maker: 
3in. LP, tape 225ft., 7/- post free. 

4in. Std. tape 300fc., 10/6 post free. 
METROTASBS for identifying recorded passages 
on tape, 3/11 plus postage. 


A GIFT FOR THE SERVICE MAN 


Post I/- State upper or lower 


CAS 
The Weston Mode 
772 Type 6 super 
sensitive analyser. 
This precision de- 
signed multi-range 


test instrument 
has a large visible 
finely divided scale 
giving some of the 
range shown. 
Range: ©.C. voles 
20,000 ohms per 
volt or 1,000 per 
volt. 25 vol 

range 50,000 ohms. 10 volt range 200,000 ohms. 

bas YY megohm. ae 

ohms. ohms. — 

0-3,000 ohms, 0-30, Po Bagg 5 

a D.C. ree: 

qanee. volts: 
ONLY 4 Tae a post and pkg. 7/6. 
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ELECTRONIC EQUIPMENT 


Quality 


Avo 


AVO Model 7 
Mode! 40 
AVO Model AC/DC Minor 
Electronic Test Meter 
Wide Range Signai Generator, 
100 kc/s-80 mc/s 
Roller Panel Valve Tester, com- 
plete in wooden case 
Valve Characteristic Meter 


Cossor 


COSSOR Double Scope, Type 339 From 
Alignment Ganging Oscillator, Type 
343 


From 
COSSOR Oscilloscope 
Type 1035 
Type 1049 . 
Type 1039 hoes 
Type 1052 .. 
COSSOR Telecheck, Type 1322 


Marconi Test Equipment 


Signal Generator, Type TFI44G £75 

MARCONI! TF329 Circuit Magnification 
Meter .... 

MARCONI Vaive Voltmeter TF428 £25 

MARCONI TF340 Output Meter 

MARCONI Deviation Meter TF934 

As New £85 


UNIVERSAL | 


Special Offers 


ELLIOT Single Pen Recording Milli- 
ameter O-! ... iene dhbabiaibansnaioen 
TINSLEY, Thompson-Varley Pot- 
Divider New 
GENERAL Radio 2KVA, Variacs, input 
230v., output 0-270v. New 
TAVOIE Mode! TS127 Frequency Meter, 
range 375-725 Mc/s Each 
*WEARITE Record Player and Play- 
back Heads, Type FR7, listed £3 
NEW. Each 
*MARRIOTT R/RP/3 medium im- 
pedance for transistor recorders, 
record playback. List £2/6/-. 
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Receivers 


NEW HALLICRAPTERS direct from U.S.A- 
All types available, kindly write for details of types 


and prices. 
= HALLICRAFTERS: 
X100 . £138 
£184 
HALLICRAFTERS: 
$20, 550 kc/s—32 Mc/s 


$X42 
$27 AM/FM, 30 Mc/s—145 Mc/s 
HRO Receivers, conga with power 
supply and coils 
er ey 
lp 1.2-—30 Me/s .......--000-- 
, 550 kc/s—30 Mc/s 
, Marine 


UR PRICE. Each {fi 
ADVANCE €E.! Signal Generator, 
100 kc/s—60 Mc/s... 25 
E.2 Signal Generator, 
100 Me/s ........ 


Bendix Frequency Meters 
BC 22] Rarse,!5 ke/e—20 Mels. 


In perfect condition. 
TS 174, 40-250 Mc/s. 
TS 175/U, 85-1 ,000 Mc/s. 

Prices on written request. 


PLEASE NOTE. We have many, many items 
of Equipment at SALE Figures for the personal 
shopper ... Receivers, Test Equipment and 
Sound Equipment. 


, Marine... 


MARCONI CRI00, complete from, Each 
HAMMARLUND: 


G.E.C. BRT 400, 550 ke! ‘32 Me/s 


M A N U A L S For the following 


receivers :— 
ARBS8LD-D, AR77E, R107, Hallicrafters, $X24 
SX28, S20R, $20, B2 Transmitter-Receiver. 
HQ120, HRO, Junior and Senior, £1/7/6 each. 
Others supplied to order from our library. 


LECTRONICS 


72-27, LISLE STREET, 


LEICESTER 
Shop Hours: 9.30 a.m. to 6.0 p.m 


SQUARE LONDON, 
OPEN ALL DAY SATURDAY 


W.C.2. Tel: GERrard 8410 & 4447 
Thursday 9.30 a.m. to 1.0 p.m. 


Look atthe WLW 


narerwinn me MOTE 
We ve oe ve tt 


TAPE DECK 


new features and «a 
greater frequency 
e 


Now restyled in two tones of 
grey—you must see the new, 
attractive Motek K.10 


© Enlarged drive wheel on the 
rev. counter ensures accurate 
tape positioning 


> Non-slip push buttens. 


te Frequency response better 
than 40 c/s—12,000 c/s at 
7°5" per sec. with extremely 
low hum pick-up. 


Please send for brochure of 1.10 
More and more manufacturers are install ng Motek Tape Decks in their recorders 


DO 
YOU 


ee 
incline 


Patents pendence 


spring differential coil D.C. meters? 


As with every other item and component of Elliott instrumentation 
systems these instruments are designed and built with one aim: absolute 
functional efficiency 
Model No Barrel dia. Case size Scale length 
270 2hin. 4}in. x 3tin. 3.40in. 
34in. Stin. x 4)in. 4.20in. 


Second Coil 


50 mic/A 100 mic/A 
Volt D.C. | 1 Volt D.C. 


First Coil 
Both coils 50 Volts 
D.C. 


resistance boxes ex- 
tend ranges to 1000 
Volts. 


If you use instruments you must know about Elliotts 
Instruments for Prototype equipment 14 days delivery 
Elliott Brothers ( Limited, Century 
Lewisham, 


London) Works, 
London, S.E.13. Telephone: TIDEWAY 1271 Ly 
A Member of the Elliott-Automation Group 
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OSCILLOSCOPE No. I! 


Made for Anti-Aircraft Command by A. C. Cossor in 1952 
this is a First Grade L.F. Oscilloscope incorporating « 
Hard Valve Time Base, with existing speeds of 1-5-40 
milliseconds, but is easily converted at a cost of a few 
shillings to produce speeds of 3 cycles per second to 
30 kc/s. Has High Class Amplifier with Fine and Coarse 
gain controls, plus Brightness and Focus controls, and 
X and Y shifts. Conservatively rated Mains Power Pack 
is for nominal 115 v. and 230 v. input, and is adequately 
fuse protected in all circuits. Tube employed is 2fin 
ACRIO. Will make up into an ideal workshop or servicing 
oscilloscope. Has grey and black engraved front pane! 
size 19in. x 7in., depth of unit being I2in. ilustrated in 
heavy steel transit case in which it can be used, or removed 
for standard 19in. rack mounting. Complete with leads 
and suggested modification data. BRAND NEW, 


“Q FIVER” COMMAND RECEIVER. The ONLY €12/10/-, (carriage 15/-). 


famous American BC 453 covering 190-550 
Ke/s, LPs being 85 Kejs. Complete with ali 
6 vaives and circuit Size 11 x 5) = Sins. 
BRAND NEW IN MAKERS CARTONS. 
ONLY 80/6 (Post 3/6) 


bay wy UNIVERSAL TEST METER. Mad- 
TCS TRANSMITTERS die Tt x 64 x Glin. end incorporstes * 
POWER UNITS TYPE 234. Primary 200/250 v. The renowned American TCS Model designed by the Collins jue tilting bakelite 


50 cycles. Outputs of 260 v. 100 mA., and Company for static or mobile use. Covers 1.5-12.0 me/s. in 
6.3 v. 4 amps. Fitted double smoothing. For 3 


norma! rack mounting (or bench use) having 
grey front pane! size 19in. x 7in BRAND 
, 7 ONLY 68/6 (carriage, 7 


Cover 10-18 Mejs 
Mc/s. In good, used condition, with charts. 
Checked before despatch. Compiete with power 


ww 7. 
Vor 3. measuremen’ 
, and is complete with 7 valves, employing 2 of 1625 in = a ret grade oe oe Be 4 


P.A. Stage, 1 each of 1625 in Buffer and Modulator Stages, and 
3 of 12A6 in Oscillator Stage. Provision for VFO or Crystal 
Control. 4 Crystal positions. Radio Telephone or Radio 
Telegraph. Has Plate and Aerial Current Meters. Power 
Requirements 12 v. LT and 400 v. HT. In black crackle case, 
size 11x 13x11 in. New Condition internally, but externally 


Completely portable, with 
: cover Complete with lems 


pack for normal A.C. mains. ONLY £]2/10/- 


(carriage, etc., 20/-). 

TAPPED TRANSFORMER. Norma! primary, 
delivering 30 v. 2 , which is tapped to 
obtain 3 v., oa ,8v.,9-v., lO ¥., 
12 v., 6 v., 18 ¥ , ONLY 20/-. 
12 VOLTS AmERican. DYNAMOTOR. Delivers 


store soiled. ONLY 87/19/6 (Carr.. etc. 15/-). 
We can also supply the TCS RECEIVER, which matches the 
Transmitter in size and », and covers similar frequen- 


: of 12A6 and 3 of 12SK7. 


teries, and instructions. Pully re-con 
ditioned. ONLY €12/10/- (post, ete. 5/-). 


RCA Sin. P.M. SPEAKER, in heavy biack 
Poe ging Re ey Ay 


Receiver, 3 Ohms 
BRAND NEW = MAKERS CARTONS. 


equiremen 
220 volts at 100 mills. Size 5} x 3}in. diameter. 225 v. HT. In first class Condition. ONLY 810/10/0 (ec arriage ONLY 45/- (Post 3/6). 


Ideal for ranning Kadio or Electric Shaver, etc. etc., 15/-). 

from car battery. ONLY 32 The double Dynamotor Power Unit, Type 21881B for 12 volts 
SFO operation, delivering 400 v. for Transmitter and 225 v. for 

Receiver, is available at $12/10/- (carriage, etc., 15/-). 


RCA AR ~K. RECEIVERS 
Re-conditioned and tn perfect working order. “LF” Model, covers 75- 
140 kes. and 1.2-30 mes., ONLY €50. “D” Model, covers 500 kos-31 mes. 
ONLY 655 (Carriage etc., 26/-). 


trans.) 
R PACKS. Output spproz. 
130 v. at 30 mA., fully filtered and smoothed. 
Complete, ONLY 12/6. 
HIGH FREQUENCY A.C. VOLTMETER. A 
First Grade Moving Iron Instrument with 6in. 
Mirror Scale, reading up to 150 volts A.C. at 
400 and 1,200-2,400 cycles. In substantial Oak 
case with removable lid, 
Spin. x Spin Recently 
Ministry, by Everett Edgcumbe, and in perfect 
order. Brand New and Unused. ONLY 
#7/10/0. Can be supplied modified for 50 
cycles, use cither 0-150 of 0-300 volts, 20/- 
extra 


HETERODYNE FREQUENCY METERS 
TYPE LMI4 


Designed and built to United States 

Navy specification, these Crystal 

Controlled instruments combine all 

the advantages of the well known 

BC.22! Frequency Meter, plus many 

additional features which increase 

their usefulness. 

% Frequency range 125-20,000 kc/s. 
in 2 bands. 

%& Accuracy better than .02% in 
125-2,000 kc/s. band, and better 
than .01% in 2,000-20,000 kc/s. 
band. 


230 v 
Rated at 100 watts. BEAND NEW. 
22/6 (post 2/6). 


CRYSTAL CALIBRATOR No. 10 
A superb Crystal Controlled Wavemeter just released by the Ministry of 
Supply. Has directly calibrated dial for nominal coverage of 1.5-10.0 Mc/s. 
but may actually be used from 500 Ke/s. up to 30 Mc/s. © te with 
500 Ke/s. Crystal, 2 valves type [T4, 1 or 1R5 and 1 ‘ot CV286 (Neon 
Stabiliser), and Instruction Book. Size 7in. x 7}in. x 4in., — 5ibs. 
Used but in first class condition. ONLY 22/19/6. Carr 


AIRBORNE TRANSMITTER RECEIVER 
TYPE 1986. A Mobile 10 Channel Crystal 


clase condition, with ‘cireuit. 
ONLY 26/19/6. Carr. etc., 10/6 


AMPLIFIER N24 


Voltage stabilisation circuit en- 
sures accuracy not affected by 
power supply fluctuation. 
rate power switches allow standby filament operation without 
HT supply. 
Modulation switch enables instrument to be used as a Signal 
Generator. 
Has corrector for WWYV. 
Supplied with removable shock protection mounting. 
Size only Bin x Bin. x Bjin. Weight Ii iib. 
Brand New and Unused. Further details on application. 


Manulactured for the Admiralty in 1952 by utilises 4 | valves, 1 each 
Core Trans 


Mounting, having grey front panel size 19in. x Tin. 

connections to rear x panel, front having “On/Om”’ sutteh, Gane 

Light, Fuses and Valves inspection Panel. BRAND New iN MAKER'S 1 PACKING. 
ONLY £4/9/6 casvtags 10/6). 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS 


(LONDON) LTD. 
Radio Corner, 138 Gray’s Inn Road, London, W.C.! 


Open until | p.m. Saturdays. 


Phone: TERMINUS 7937 
io asp & ten, Snipe Ollghs Sethe Cilnnteny toa Great ead & cans by Gea eeaee ieaintbans 
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-———SAMSON’S SURPLUS STORES LTD. 


LONDON'’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT 


HEAVY DUTY SLIDING puunpons 260 6a., Double 
Tube Slider Contr 45 73 1-8 

enclosed Single Tube Slider 35. 

Completely Enclosed gk 


} SPECIAL arm . WODEN TRANSFORMERS 
Ses ‘ plete ¢ Brand Ne 1 230v. Bec. 4, 100 volts 5 m.a 
190 ¢ 9v..1 Fm 


© volta, 150 m.a 


) 3s 
4 volte, 1.4 amp 


A.M. ACCUMULATORS. 2 
” 64 « 64x 4in., with y 


Size 4 
- iea reuite ’ parking lights, ete 
- - PI v arg structions, a. P.P. 1/6, 
All 1 wo "Funsl Moustiog, i 2 sunee 8 - . ‘ a aoe 
und ~s Li r r mole ‘ 4, OOF a > 2 ” 
dia. Spindies. Supplied Brand New. P.P. on all types 2/- ma Pe Sie 18. —" give 24 volte 3 A.H 
yer age TaRES- PHASE SR AREVORGIES, rT NUTS, BOLTS, WASHERS. Special bargain offer §/- 
400-440¥ t CROYDON ENG co. ——_ CAPACITOR INDUCTION 4,6B.A4 te and washers. P.P 
tropicalised . Size 7) ‘ in ‘ t appr 60it MOTORS. A s, geare g angle EEVING mixe 1 bun e, 1)-4 mil 
@5/-. Carr. 7/6. Brand new in maker's ; OO ry re ay te 400 r.p.t ntinnous rating Wonderful offer. 2'6 


,» Various oun 
plete th capacitor Over a ; } 
> CARBOS BR 0 ; att Carton of 100. Good 
ROLLS-ROYCE COOLANT PUMPS Lt t Rasist 5 a arton p -.2 
turbine pump driven d . - t WESTINGHOUSE SOUSLS- WOURD TRAREVORMERS. 
1,000-1,500 g.p.t ; : itlet Brand ne 00-230-250v. Tropi d MICA, SILVER MICA, TUBULAR CONDENSERS. 
maker's cartons 47/6. Carr. 4 gu ed 750 watte Brat ew 26/10!" Carr t Good Mf values. 10/- per carton of 50. P.P. 1 
RADIATOR THERMOMETERS. Y HEAVY se Lt TRANSFORMERS. ms r : ADMIRALTY VOLTAGE CONTROLLERS 
220 De... F with . . 7 ohm. 0.59/0.16 
. w.C.T.,5 r 
ft. capi lary tube a na, : tine oF 
».P. 2/6 £ 27 6 
SSeRAL SE nso ama RS. 


Incorporating 


aker's carton at a 
raction f manu 
turer's price. 10/6. 
. ae <a »P. 3/6 
adition. 5Q/6. Carr. 4 CT. 15 amps... 6v. C.T.. 2.5. amps, ig ADMIRALTY HEAVY 
“tH > > . : : ~ DUTY 
WHEATSTONEBRIDGE le A Bag ; : — ~~ 


- In perfect condition. 37/6. Cat ndings, 6.3. C.T., 4 amps., 6.3¥. C.1 PREPAYMENT ELECTRICITY METERS. 1 in 
WESTINGHOUSE L.t. UNITS. 1 ri, 115-230", Sec. § volis, 15 amy kV. Insulation, | @g/@ 10 amp 80. $0 amp. 100) Reconditioned 


saranteed. Carr 


x r . aaaeal cemmet Otis ane. > 9)6. No. 14 Pr A.C. CHECK METERS. 200-250v. 20 amy 6. 
£17 10 -, E x "Wane how 220-240. Bec ved 1 l mps., § Carr 10 amp. 19/6. Carr. 3/6. Reconditioned and guaranteed 


169-171, EDGWARE RD., LONDON, W.2. Telephone PAD 7851 AMB 5/25 


BENSON’S BETTER BARGAINS 


RELAYS (Contactors), t av 
Power Units; Input 200/250v. Ou 
C., 30/-. AMPLIFIER V.H.F., w 2/726 
Bendix MN26C. new, 70/-; RA-10DB, 90/- 
type 277, with | C.R.T., 4/VR91, 2 92 
with VCR530 ; 
5/6)6, 1/6V6 1) een ead iar dae Gienenetes noth tk te A0S0 AUDIO OS- 
xtal, 45/- ype 97 th \ 10 valve - (ft ) CILLATOR gives a 
HEADPHONES, cLi s, with valve sine wave output of 
3/6; BC434A Control bx , Nivel cates 
50uA., 70/-; 100 mA rectiie E : millivolt to volts 
1 mA., 22/6; 2in. 100 n 200 1 \ over the range 20- 
15 . VIBRATORS, M y 200,000 <.p.s. This is 
in re : 7 good conditi t 
with handbook, 87/10/- " sien ea tion or Dri om covered in four ranges, 
either 7/6. MORSE TRAINER SET « ‘ izzer and key wired for 4}v each directly cali- 
battery, 8/6. DRIVES: s alty 200:1 rat aled 00 brated. Complete with 
5/6. —_s. N” type, 1 b 6y 250v 
60mA i ~ 6. j ‘ sy. 6OmA 18 a ar all valves and ready 
DYNAMOTORS post 3/6); 12v. to 25¢ 1A. and 2.5 : for use from 200/250 
250v. 60mA., 11/6. Ane t 12 [ volts A.C. mains. €10 
10mA., 6v. 5A. f red ed I ini Sang 
wound, 69, 6009. Ik or 2k, each 1/-. CHOKES, I F 10H 2 > plus 4/6 carr./packing 
> ) y ” SI 7 
pny pheeng poi s 10 r ~ —T nears . 7 CRSO BRIDGE measures |0 pF to 100 mF and | ohm to 10 Megohms 


SWITCHES, toxzle | DT 1 6. R. ‘* 27, good cond in fourteen ranges. Leakage test for condensers. Designed for 
(p.p. 3/6). METAL RECTIFIERS: 1001 4/-; 240v. 30mA 


h ckly and accurately made. Price 

600v. 30mA., 5/6; 240 Or A 5) 8; 1 000, ah "4 7 6. Mic in bench use, measurements are quickly u y 
G.P.O. carbon, 2/6, t ~~, 2/6. VALVEHOLDERS, U complete £8/2/6, plus 4/6 carr./pack. 
VAR. Seis sg AROUMULATORS, 2 104 ~ 9 = 4 ry ; 7% VV60 AUDIO VOLTMETER for checking and designing Hi-Fi 
56 (2 units-Oscilloscoy id powe 12 TRA equipment, etc. Measures | millivolt to 100 volts. Mains operated 
FORMERS ~~ — £14 plus 4/6 carr./pack 
Output: 0/70/75/80v 
= Sway, 0 3 Pr stche Details of these instruments sent on receipt of stamped addressed 

SPST, 1/-; Slide switches, SPDT, 1 ‘4 (CONDENSERS, block paper envelo 
amid. 1.5kV. at 140°, 7/6; 4mfd. 800v., 4/6. pe 


LIST AND ENQUIRIES: S.A.E. please. Terms, C.W.0. Postage extra. Trade supplied direct 
Iramediate despatch | 


Callers and Post: W. A. BENSON (WW), 136 Rathbone Road, | | GRAYSHAW INSTRUMENTS 
Liverpool, 


16. SEF 6853 4 
: S. te High Street, Folkestone, Kent 
Callers: SUPERADIO (Whitechapel) LTD., 116 Whitechapel, Liverpool, 2. 126 Sandgate Hig e, 
ROY 1130 "Phone : Folkestone 786/18 
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C.S. TRANSMITTERS & RECEIVERS | 


T.C.S. TRANSMITTER. Designed fer Mains & T.C.S. RECEIVER. 1.5 to 12 Mc/s. 7-valve superhet, 
Mobile operation covering 1.5-12 Mc/s (160-80-40 built like a dream. {2SK7-RF, 12SA7 Mixer, 12A6 
metre bands) consists of V.F.O., buffer, doubler, P.A. Oscillator, 12Q7 Detector, AVC-BFO-Ist AF, 12SK7- { 
with internal push/pull modulator, provision for 1 F.S. The 12A6 final puts |.4 watts into ohms : 
V.F.O. or crystal control on 4 channels. Output with an input modulated only 30%. Panel controls: 


25 watts phone, 50 warts C.W. Complete with aerial 
current meter scaled 0-3 amps R.F. and plate current 
meter scaled 0-200 M.A., for phone and C.W. Panel 
controls: Aerial coupling, plate cuning, aerial selector, 
aerial loading unit, band selector, oscillator selector 
emission switch, power switch, geared and calibrated 
tuning drive, microphone and key inputs. Offered in 


used condition, complete a 
with full details. £9.10.0 carr. 15 


R.F. Gain, A.F. Gain, C.W. Pitch, band-switch, mod- ¢ 
C.W. switch, power switch, ground and aerial posts, r 
M.O. or crystal frequency switch, speaker jack, card , 
holder to log 30 stations, hand vernier tuning knob 
turning a large etched calibrated plate behind hair ¢ 
lined window, anti-backlash ’ 
gears used. Used condition, £8.10.0 Carr. '5/-. ‘ 
Note.—if both items purchased together, £17. 
Carr. 25/-. 


a — — 
ETCH YOUR OWN PRINTED 
CIRCUITS 


You can now make your own printed circuits in 


—— = = es a ee ee ee ee ae 
COMMUNICATION RECEIVER INSTANT VALVE 
107. This magnificent 9-valve 3-wave 


circuits 
safe to handle 


into printed 


the comfort of your own home. 


made to printed circuit. 
new field for the radio constructor, hobbyist, etc., 
no matter how limited his skill. 
with comprehensive manual containing advice and 
illustrated examples on translating schematics 
layouts 
ONLY 19/6. P. & P. 1/6. 


SPECIALLY DESIGNED MINIATURE KITS FOR 
OUR ETCH-YOUR-OWN PRINTED CIRCUIT KIT 
| Transistor/diode Pocket Radio 24/6, p.p. 1/6 
2 Valve 3 watt Mains Amplifier 
3 Transistor Super Pocket Radio 
All kits supplied entirely complete with full 
wiring and assembly details. Fully guaranteed. 


etc. 


Ecch-your-own 
kits do not require any 
skill or additional 
equipment, errors can 
be corrected at any 
stage, and can be com- 
pleted within | hour. 
Each kit contains more 
than 60 square inches 
of laminated board and 
sufficient chemicals to 
make dozens of printed 


Highest quality materials and completely 
Absolutely any schematic can be 
This kit opens a whole 


Complete kit, 


Fully guaranteed. 


49/6, p.p. 2/6 
72/6, p.p. 2/6 


inputs 
case. 
20/- 


F.M. TRANS/RECEIVERS 


BCé20 

Frequency range 20- 
27.9 Mc/s. Crystal con- 
trolled, op- 


valves, fila- 
ment plate, 


alignment meter, volume control, mike and ‘phone 

6 and 12 volt supply unit and dry battery 
Complete Station only £8/10/-. 
U.S.A. hand set 20/- extra. 


Carr. 


aw 
PPP BPP BPP PPP PPP PB PPB BBB BLD LDL LPLLELE Eee 


: 
4 
4 
a 
4 
( 
4 
. 
q 
f 
{ 
{ 
t 
4 
; 
( 
q 
( 
{ 
{ 
4 
. 
‘ 
4 
; 
4 
( 
4 
q 
. 
‘ 
4 
q 
( 
( 
( 
( 
4 
‘ 
{ 
4 
q 
. 
: 
q 
. 
( 
§ 
4 
4 
q 
4 
4 
. 
. 
( 
3 
{ 
( 
{ 
{ 


POCKET 
MULTI-METER 
2.500 o.pv. Multi 
range. 6/30/120/300/ 
1200v. A.C., ditto 
D.C. O-Ik., O-1 meg- 
ohm; 400 micro-A., 


S ranges 3x 4)x 
thin. Large clear 
dial. Leads supplied. 
(List price £6/19/6.) 
OUR PRICE £4/7/6. 
P. & P. 2/6. 


Set—v 


facture). 


i 


] 
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WIRELESS SET No. 


metres) and intercom. amplifier. 
1S valves 500 micro-amp check and tuning meter, 
circuits and instruction book (American manu- 
in used condition. 65/-. 


19 Mk. 

This famous 
Transmitter- 
Receiver incer- 
porates “A” Set 


Complete with 


Carr. 10/-. 


Mail orders: (DEPT. W,) 32a COPTIC ST., LONDON, W.C.1. 
WOT! You don’t own a Relda catalogue! It’s terrific and fully illus. Only 1/3. § 


band receiver gives world-wide reception 
over |.2-17 Mc/s (18-250 metres). The 
sensitivity is | microvolt on C.W., and 
2-6 microvolts on R.T. Panel controls 
include Bandwidth switch (“Wide" or 
“Narrow”), choice of AVC and BFO, 
Audio Filter, R.F. Gain, Aerial Trimmer. 
Has built-in Output stage with internal 
speaker. Headphones sockets. incor- 
porates internal A.C. mains power unit 
(100-250 v. A.C.) and 12 volts D.C. 
Vibrator pack. Size 24 13x I7ins. These 
sets are extensively tested prior to 
despatch. 
Supplied Complete and Ready for 
immediate Use 

Model |, slightly used appearance, 
£8/10/-. Model 2, very good appearance, 
£10/10/-. Carr. 20/- (England and Wales), 
rest of U.K. extra. 


BRAND NEW VARIABLE TRANS- 
FORMERS. Variac. Input 230 volcs. 
Output 0-240 volts, 5 amps. Brand new 
only €8. Carr. 12/6. 


U.S.A. TRANSMITTER _ 8.C.625. 
Covering 100 to 6 Mc/s. 4-channel 
crystal controlled, using 6G6 osc., 12A6 
harm. ampl., 832 harm, ampl. and driver 
and 832 R.F. output plate—modulated by 
P-P 12A6s which are transformer coupled 
to 6SJ7 speed amp. Supplied with circuits 
and operating gen. ONLY 25/-. P.P. S/-. 


D.M.34. America’s finest little dyna- 
motor offering 12 v. in with 220 v. out 
at 80 mA. With suppression and smooth- 
ing mounting base. Size 4) Sy Zin. 
Original packing. ONLY 35/~. P. & P. 3/6. 


MINE DETECTOR No. 3. Complete 
equipment comprising 2 search heads, 
amplifier, headset, control box, haver- 
sack. Operates from standard batteries. 
Will detect all ferrous and non-ferrous 
metals. Fully portable and sensitive. 
— in original transit case, 65/-. Carr. 
15/-. 


V.H.F. MOBILE AERIAL and Base, as 
used by Taxis, Police, etc., 7/6. P. & P. 2/6. 


VERDIK HI-Fl AMPLIFIER. 
push-pull ulcra-linear feedback. Beauti- 
fully styled in green stove enamel. 
Provision for tuner, bass and treble. 
5-position selector for radio, tape, mike, 
tape, L.P. and std. records. List price 
d gns. OUR PRICE €13/19/6. P. & P. 
16. 


10-watt 


PORTABLE 10 LINE SWITCH- 
BOARDS. S.A.E. for details. 


U.S.A. BC3I2 RECEIVERS. 
for details. 


PRC/é F.M. HANDIE TALKIE. S.AE. 
for details. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE 339. 10 - position 
time base, 6 c.p.s. to 250,000 cp.s. 
Amplifier 10 c.p.s. to 2 mill. c.p.s. Recon- 
ditioned, perfect working order. £22/10/-. 
Carr. él. 

MARCONI CRIOO RECEIVER. 
60 kc/s-30 Mc/s. Internal A.C. power 
supply, crystal and audio filters, variable 
selectivity. Output for phones and 
speaker. Fully guaranteed. £18/10/.. 
Carr. 30 


S.A.E. 


GIVES INSTANT 
CHECK OF: 
All Receiver 
Valves.* 

All T.V. Valves.* 

All T.V. Radio Set 

Fuses. 

All Pilot Lamps. 

Has built-in minia- 

ture 7- and 9-pin 

valve straighteners and battery test. 


* international Octal, 8.8, 8.9, B7 Battery and 


Mains types. 

Beautifully styled—precision made. 

complete. Fully guaranteed. 30 
ONL » 


Supplied 
P.& P 


2/6. 


BUILD AN F.M. TUNER 
this miniature 
9.72 Mc/s LF. Scrip. 
Has 6 modern minia- , 
ture valves, | 


With 


F.T.'s 
etc. supplied with full 


Brand new, only 40/-. P. & P. 3/6. 


F.M. Tuner conversion details. Hailed 4 all our 


previous purchasers as a wonderful F.M. Tuner. 


COMPLETE 
MORSE 
TRAINING UNIT 
Complete Code Set, 
contains key, buzzer, 
headphones, pitch con- 
trol, operating internal 
battery, housed in 
portable wooden case. 
Brand new, only 12/6. 
Carr. S/-. Batcery 1/6 


extra. 


HI-Fl CO-AXIAL SPEAKERS 
BRAND NEW —U.S.A. MADE. 
12in. Co-axial Speaker. The 
woofer uses 6.6 oz. Alinco 5 
magnet. Has Jin. tweeter and an 
electronic crossover network to 
separate the speaker functions. 


Frequency response: 40-17.000 cycles. Output !2 


watts, impedance 8 ohms. ONLY 120/-. 8in., 
tweeter, 10 warts, etc., 90/-. P. & P. 4/- on 


Zhin. 
each. 


CONVERT TO 
Vv... 
Within minutes you 
can extend the fre- 
quency of your re- 
ceiver to cover V.H.F. 
by using our brand new 
V.H.F. Convertors. 
R.F.26 covers 50-65 
Mc/s, vernier calibrated 

tuning, 20/-. R.F. 


= | 
covers 40-50 Mc/s, switched tuning, 8/6. Circuits 


supplied. P. & P. 3/6 on each. 


isn EERE ERE 
AMERICAN LIGHTWEIGHT HEAD 


They're High and Low Impedance! 
These H.S.30 phones are 
the smallest used by the 
U.S. Air Force. 2500 imp. 
using soft rubber minia- 
ture ear moulds for maxi- 
and voice 


cord and plug which 


SET 


steps 
impedance up to 4,0009. ONLY I5/- P. & P. 2/6. 


Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I 


MUS. 9607 
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Now... in your own home, LEARN 


RADIO = TELEWISIOD). 
remwaenee] = (SUECIIRONIGS 


engineer has a great 
career ahead of him.” | Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today’s 
wonderful opportunities 


Radio, Television and Electronics provide a new and exciting field of opportunity for the trained 
man— pay, fascinating work, a prosperous future—or if you prefer it—inde in your 
own business. And, if you are trained at home by E.M.L. Institutes School of Electronics, you will 
be in the hands of specialists who know just what is needed and the quickest way to ready for 
one of the ever-growing number of fine jobs open to trained electronics-men. you are e 
comme beginner or an advanced student with an examination in mind, E.M.I1. Institutes School 

of Electronics has a Course exactly suited to your needs—with or without practical equipment— 
from electricity and magnetism to automation techniques 


We definitely Guarantee [a:i3 = -Tele), Gem a el- 2 Lod ee. 
NO PASS—NO FEE Please send me a free copy of your “ Guide to 


Full details of the Courses, Practical Careers in Electronics” 
Equipment, convenient monthly pay- 
ments, our Employment and Advisory 
Depts. and much other helpful infor- 
mation is given in our Guide to 
pongo in Electronics. Write for 
a today. There is no obliga- 
Gon oo the book will be sent to you 
quite free of charge. 


Practical Radio 

Radio & Television 
Servicing 

Practical Electronics 

Electronics Engineering 

Automation 

Basic Practical and Theo- 

retic Courses for begin- 

ners in Radio, T.V., Elec- 

tronics, etc. 

A.M.Brit.i.R.E. 

City & Guilds Radio 

Amateurs’ Exam. 

R.T.6.B8. Certificate 

P.M.G. Certificate 

“NO PASS—NO FEE’’ 


BF subject or Exam of intorest..... 
TrETIrrtitititiit | 


£.M1. INSTITOTES 


SCHOOL OF ELECTRONICS 


The Specialist Electronics Division of the British Institute of Engineering Technology 


(Dept. 8E/22) COLLEGE HOUSE, 29-31 WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 


TECHRICALLY TRAINED BY 


ICS 


IN RADIO, TELEVISION AND 
ELECTRONICS ENGINEERING 


Opportunities in Radio Engineering and allied professions await 
the 1C S$ trained man. | CS Courses open a new world to the 
‘ student... . 


ELECTRONIC COMPONENT 
DISTRIBUTORS FOR OVER 25 YEARS 


RADIO AND TELEVISION ENGINEERING; RADIO 
AND TV SERVICING; ELECTRONICS; COMPUTORS 
AND DATA PROCESSING, etc. 

1CS Courses give very real help to the man setting up his own 
business or facing a technical career in the radio industry. 
Examination Courses for:—British Institution of Radio Engineers, 
City & Guilds Telecom. Tech., Radio Servicing (R.T.E.B.) & Radio 
Amateurs, (C. & G.). 

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE 
Build your own 4-valve TRF and 5S-valve superhet radio receiver, 
Signal Generator and High-quality Multi-cester. 

FILL IN AND POST THIS [CS COUPON TODAY 


it brings the FREE 1C§ Prospectus containing full particulars 
of 1C S$ courses in Radio, Television and Electronic. 


en ee 


international Correspondence Schools, a 
{ (Depe. 222P,) incertext House, Parkgate 
oad, London, i 

j R S.W.11 


INTERNATIONAL 


CORRESPONDENCE ; mane 


SCHOOLS | OO costal Sins 


...A WHOLE WORLD | 


eee 


KNOWLEDGE fer i occuPraATION 


BLANK CHASSIS 


Precision made in our own works from commercial quality half- 
hard aluminium of 16 s.w.g. (1/16in.) thickness, these chassis go all 
over the world (and off it—in rockets!). 

Same day service for ANY SIZE, to nearest |/16in. and up to I7in. 
of straightforward two, three or four-sided chassis. Specials dealt 
with promptly. 


SOLDERED CORNERS 
While these chassis, owing to their thickness, hardness and efficient 
folding, will carry components of considerable weight and normally 
require no corner strengthening, we can do this by a special soldering 
technique at 6d. extra for each corner. 
FLANGES 
tin., din. or fin. flanges (inside or outside) 6d. extra or each bend, 
PRICE GUIDE (normal chassis only) 

Work out total area of material required, including waste, and 
refer to table below: 

4j- | . in. 304 sq. in. 12/- 

S/- 

6/- 

7/- 

Post 1/3 
Discount for quantities. Trade enquiries invited. Spray finished 
arranged for quantities of 25 or over. 
PANELS 

The same material can be supplied for panels, screens, etc. Any 
size ary at 4/6 sq. ft. (sq. in. x §) Post, up to 72 sq in. 9d., 108 eq 
in. 1/3, 144 sq. in. 1/6, 432 sq. in 1/9, 576 aq. in. 2/-. 


287/289 EDGWARE ROAD, LONDON, W.2. 
Telephone: PAD 5891/7595 
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COMMUNICATIONS RECEIVER B28 
(MARCONI CRI00) 


PRICE—ONLY £2) 


Later Model with Noise se Suppressor £25 
Carriage England and Wales 30/-. fer further details. 


COMMUNICATIONS RECEIVERS R-1155B 


A Gree class 10 valve Communication and D/F receiver, coveting 75 Kc/s. to 
18 M/es. (16.2-4,000 m.) in 5 bands. The a scale and superior dual 
ratie slew-metion drive make tuning easy, and the R.F. stage and 2 1.F. 
stages ensure world-wide reception. ALL the receivers we seil have been 
thereughly overhauled and completely re-aligned, and are in first class 
wae” ONLY €7/19/6. 

ALSO available, R-!155-N as above, but has 1.5 to 3 Mc/s. (100-200 m.) ia 
place of the 75-200 Kc/s. band. ONLY £12/19/6. 


A.C. MAINS POWER PACK OUTPUT STAGE 


In handsome black-crackled steel cabinet to match the R-1155. Fitted with 
Bin. speaker. Just PLUG IN and switch on! Only the finest quality co.n- 
ponents are used, and we guarantee OUR power packs for 6 menths. 
ONLY 46/10/-. Deduct 10/- when purchasing receiver and power wait 
together. Send S.A.E. for furcher details, or 1/3 for 14 page illustraced 
booklet giving technical data and circuits etc. (FREE with each receiver.) 
Add 10/6 carriage for receiver, 5/- for power unit. 


HALLICRAFTER SX-24 RECEIVERS 


Cevers from 540 Ke/s. to 44 Mc/s. in 5 bands. With separate bandspread 
tuning, variable selectivity crystal filter, B.F.O., “S” meter, noise limiter 
etc. For |17-230v. A.C. mains. In perfect working order and first class 
eendition. €25. Carr. 10/-. 


RCA AR-88 SPEAKERS 


A high quality 3 ehm unit fitted into heavy gauge black crackled 
stee! cabinet, size 104 x 11, x Gin. Fitted with rubber feec and 
Gc. lead. ideal for extension speaker, CRIOO, etc. in original 
@rtens, BRAND NEW. 45/-. Post 3/6. 


WIRELESS WORLD 


CRYSTAL CALIBRATOR 
Me. 10. Consios of SOD Ke/s. 
crysts! escillesor and a variable 
250-300 Ke/s. heteredyne escil- 
later. This enables all inter- 
mediate frequencies between 
500 Kc/s. and 10 Mc/s. to be 
produced. These frequencies are 
indicated on the calibrated scale. 
The calibrator may actually be 
used up te 30 Mc/s. The unit 
uses a CV-286 neon modulator, 
1T4 crystal osc., [T4 het. osc., 
and IRS mixer. Operates from 
300 v. 1S m/a., and 12v. O3A 
but can be easily modified for 
120v. and t4y¥. working. 
Size 7x 74x 4in. in first class 
cendition, complete with valves, 
crystal, instruction manual and 
circuit. One of our “best 
buys” at ONLY 59/6. Post 3/6. 


RCA HF SWEEP GENERATORS 


Leberatery type 
igned 


=x 10 Idle. 
Centre Frequency 


Maine. plete 
with 132 valves and Technical handbook. BRAND NEW condition 
£39/10/-. Carr. 10/- 


RCP 20 RANGE TESTMETERS 


1,008 ohms per _ 400 micre- 
my basic movemen 
a /- voLTs 
Sv. 


. VOLTS 
2s ¥. 
Ov. 13 ¥. 
Ov. 30 v. 
280 v. 250 v. 
| 000 1,000 v. 
000 5,000 v. 
v4 RESISTANCE 
500 ohms 


v. 
¥. 
CURRENT 


am. 
Oma 
00 ma 


| amp. 
—!0 te +69 


In light ear ave, 64x 6x 4in., 

lid. P with 
test leads and a 4 internal 
battery, and instructions manual. 
ALL BRAND NEW and costed. 
LIMITED NUMBER 79/6. Post 2/6 


DECADE RESISTANCE BOXES. Type 750L. Manufactured by 
Daven Ceo., U.S.A. Five decades ic se iii, 1100. In oak cases with 


CRISO COMMUNICATIONS RECEIVERS 
Covers 2-60 Mc/s. in 5 ranges. Double superhet, with 2 EFSO R.F. stages, 
500 Ke/s. crystal calibrator, H.T. stabiliser, “S" and valve-check meter, 
audio filter, etc. Variable selectivity, using TWO double-crystal band-pass 
filters. External power supply required, 300 v. D.C. 65 m/Amps, and 
6.3 v. 3.7 Amp. Size and appearance similar to CR1I00. In superb condition 
and working order £45. Carriage 30/-. 


Q’5er 
(BC-453) 


This Command Receiver 
covers 190-550 Ke/s.-(I.F. 
85 Ke/s.) and is ideal 
for double superhet cen- 
version etc. Supplied 
BRAND NEW in erig- 
inal cartons, with all 6 
valves and CIRCUIT. 
99/6. Post 3/6. 


LOUD HAILER EQUIPMENT 

IDEAL FOR OROWD CONTROL. FACTORIES, PETES, ETC. CONSISTS OF 

TE WITH micRO- 

RATES FROM 12 VOLTS 

Do WOR § VOLTS 0.6. WITH SLIGHTLY REDUCED OUTPUT), CON- 

SumthG ONLY 3 AMPS. OUTPUT POWER § WATTS. ALL TESTED AND 

WORKING, BUT SLIGHTLY SOILED. A GENUINE BARGAIN. £4/19/6. 
CARRIAGE 26/6. 


top and cop lining. BRAND NEW. €10/10/-. Post 3/6. 
MINIATURE RELAYS (ALL BRAND NEW AND BOXED 
G.£.C. sealed, wire ends, 670 ohms. 2 H/D makes, M1099 
G.E.C. sealed, wire ends, 670 ohms. 4 C/overs, platinum, M1092 
G.E.C. sealed, wire ends, 5000 ohms 2 C/overs, platinum, M1052 
S.T.C. size 14 « § « din. 250 ohms. 2 Sqavere, double contacts 
Siemens High Speed, IK + 1K ohms. ms. 1 C/o 
FURZEHILL BEAT FREQUENCY “ OSCILLATOR No. 5 

Push-pull output 0-10, c/s. . 
of 0-5 v. at 10 ohms, or 0-50 v. 
at 600 ohms, monitored by 
2Ztin. M/C meter, Incorporates 
set-zero control and 50 c/s. 
check. Operates from 100- 
250 v. 50 c/s. mains. in hand- 
some instrument 
9x Hin. 
case, in 
tested, complete with 7 valves, 
oe and instructions. A 

boratory instrument for 
ONLY 212/10). Carr. 10/-. 


CHARLES BRITAIN (Radio) LTD. 


1! UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2 TEMple Bar 0545 


One Minwse frem Leicester Sq. Seatien. (Up Cranbourne Sc.) 
Shep Hours: 9-4 p.m. (9-1 p.m. ) all day Saturdey. 


WIRELESS WORLD 


SURPLUS BARGAINS 


opr rn ers oy 


Cable Tester 
Type 209 


Mains operated with 
magic eye indicator 
This tests insulation of 
complete cable assem 
blies of up to 18 cores 
Also teste breez 


ese plugs 
ete., £9.10.0 complete 
ft 


EX-ROYAL NAVY SOUND-POWERED 
TELEPHONE 


10 Valve 1} Metre Superhet 


Ideal for Commercial 

tain 6 valves type SP61, 

RL7, RL16, and EBASO 

formers, 12 Mc/s band and hundreds of 
other useful components. Price 29/6, plus 
carriage and packing, 7/6 These receivers 
are unused 


c.-14 Mc., short wave 3.1 
Mc. short wave 4.20 Mc 
27 Mc. These use 7 valves and have 
H.F. stage and tunin 
EF39 


their American equivalent 

etc.). Availabie leas valve 

cursor only £7.19.6. Actually the 
coll pack and tuner unit is worth 
more than this. A few less power 
pack £6.19.6. Cireuit diagram 
available separately 1/6 


SPECIAL PURPOSE VALVES 

Triode Type CV 1098, this is a high-powered air-cooled 

t 1 s ation wh follows: Filament 

f 5 amps., anode 

ite 25 kv. This vaive 

ting at high frequencies 

ander Clase C conditions 

f approximately 2 kilowatts 
wriginal 
g. price £5 
surance 


MAGNETRON 725A 
America 


nak and type 


ew i w only, 
Others available 
ur req te 


TETRODE TYPE VT3! 


Thies is a high-powered air-cooled tetrode. Specification 
of which is as follows—heater volts 11.25, heater curre 
6 amps., maximum anode voltage 5 kV D 

250 watts, size approximately 14jin. long and 

the bulb. 


Limited quantity only at 24 each, still in original packing. 
@arriage and insurance, 10 


Mlustrated fist 2/6 (refundable from purchases) gives details of 
hundreds mere items 


THE INSTRUMENT COMPANY 
6 HIGH ST., THAME, OXON 


(Between Oxon and Aylesbury) 


NOVEMBER, 1959 


Electronics 


& HLF AUDIO SPECIALISTS 


25-watt High- 
Fidelity Ampli- 
fiers by world- 
famous manu- 
facturers listed 
» at 28 gns. 
|Special Offer:— 
| in sealed cartons 
at IS gns. each 
—with guarantee 
and _ instruction 
book, carriage 
5/- extra. 
Suitable for use with all types of stereo and monaural 
pre-amps. Brief specification—flat frequency response 
from 2 to 160,000 kc/s per sec. Distortion less than .! at 
1S watts, less than .3 at 25 watts. Gramophone test 
report on application. Pamphonic 1004 Hi-Fi 10-watt 
shelf-mounting amplifiers. Listed at 25gns. Offered at 
15 gns. 
Both the above items can be demonstrated at our 
Edgware Showrooms. 


400 EDGWARE RD., W.2, _ "PAPE 
ENQUIRIES 
PADDINGTON 5521 vitep 


SEND FOR 
FREE LISTS 
H.P. TERMS 


Training in Radio 
and 
Television Servicing 


The Pembridge College of Electronics 
provides a full-time One Year course in the basic 
principles of Radio and Television for prospective 
servicing engineers. This course is also suitable 
for those wishing to maintain all types of in- 
dustrial electronic equipment. 


The next course commences on 5th January, 1960. 
Following courses commence on 26th April and 
6th September, 1960. 


Evening course in Television servicing com- 
mences on 12th January, 1960. 


For details of these courses, write for prospectus and 
admission forms to: 


The Principal, Dept. P11, 
THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 
34a Hereford Road, London, W.2. 
Telephone: BAY swater 9117 
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2 AS 2 ATS os oe Ce ee 
4” SPECIAL THIS MONTH Amplion A224 Tape Recorder 


= Battery Charger Rectifier—selenium 12-15 v., Product of one of the oldest names 
@ & amp, 9/6. in the radio industry. This excellent 
Blank Metal Chassis—all 2jin. deep from tape recorder represents the best 
18 gauge aluminium. Sizes: Gin. x 2in., 4/6; “ value available today Suitable 
134in x9in., 10in. x 7din., ’ ¥ for normal A.C mains uses 
xs Mullard EB. range of valves and has 
power output of 3 watts with 
excellent frequency response. Tape 
’ I wi A S # * speeds S}in. per sec., gives playing 
sections and stove enamelled, 12/6 set time of 1) hours from standard 
og Counter Tubes—20th century type, 2 Sin. reele (twin tracks) Uses 
Type No. G24, with circuit of geiger counter, Tin. = 4in. high flax speaker and 
29. 6. has al] the normal controls inpute 
t te guitable electric 7 and outpute including extension 
eee ee hand muffs, foot speaker socket. Special features | which is encased in metal box with scale 

pads, ete., 7d. per yard — mixing from soy and pointer. 

. m. . 
Twin Twisted Lighting Flex—equivaient adding second recording to exist- 
insulated, cotton covered, peony Reger ye Yaxley Switches 
cou for preventing accidental erasing. 
Moving Coil Meters Price 25) ens. H.P. terms and 
0 microamy 2in. flush full technical details on request. 
) r oan 2 in. surface 

2)in. surface .. 
pr 


for Mullard 510 
h imper ecreening 


{i tal i ail 


eFESE 
"Sas 


Seeded ile 
Vvininwina 
ABBAD 


S|. |e eas I 


Cb eb be eb 
FF 
badd) 


‘ole 12 Way 
Pole 3 Way 


500 milliamp SIX USEFUL ARTICLES 


0-1 milliamp Our 1960 catalogue now ready gives constructiona! hints and circuits for the 
witch, double pole designed for following items: 
ee ne “ we ae dhe an when Moisture operated switch 
appliance is switched on, 10/- Wane pomes andl cen ty 10) 
ersat! c ng On. /- 
Unbreakable Mains Lead type of lead fitted Instantaneous heater for workshop or den 
to electric razors makes fine lead for test Bix transistor pocket superhet 
meters and any other devices where subject Bimple bed warmer 
to continuous bending Twin figure eight Photo-flood controller 
construction, soft cream p.v.c. covered ae ° b . J 
4 per yard. Three 6-ft. Send for this catalogue today—price 2/6, refundable from purchases. 


Rae 


esennennwnwwenwn 


sane 


Metal Rectifier equivalent RM5, 12/6 
Meta! Rectifier, 60/80 mA, 250/300 v., 4/6 


Ftanent Seaceones, 6.3 v. 1) eve O INDUCTOR FLUORESCENTS 


3 Amp Dropper—tappings marked 200/220 
0, 3/6. 


Mode! 39/1 this is ideal for tape or general 
amplifie ry 

Output Transformer—etandard pentode— These represent today’s best 396 = — with screened lead 

4/6 multi ratio, 6/6. vaine in lighting. All models post 

Bi-metal Strip with heavy duty contact— are complete with polyester- : 

deal for thermostat, fire, lamp, etc., 2/6 filled chokes (so far as we A.C./D.C. Multimeter Kit 


know not available In any 
midget wire ended, idea) mains other low-priced fittings) all Ranges: D.C. volts 
, Qi, ex Govt., 1/6. 


are made from heavy gauge 0-6, 0-50, 0-100, 0-500, 
Philips Trimmers—0-30pF, l/- each, Od sheet steel stove enamelled 
= dos. whiteall ase canister type plug 
Set of 8 Allen Keys, 3/6. in starters, and all are fitted 
Heavy Duty Test Prods—red and black with one ee ee P 
plug-in lead attachments, 8/6. Inductor 80 for 5ft. 80-watt lamp .. 39/6 + 5/- carriage and ins. 
Install those extra points, 3.029 twin flat Inductor 40 for 4ft. 40-watt lamp... 32/6+4/6 = 
T.R.8. cable. Big purchase enables us tc The Three-Forty 
this at 45/- per 100 yds., carriage 3/6. for 3ft. 40-watt lamp .. -- 31/6+3/6 a = 
Low Resistance Head Phones. Ideal crystal | Inductor 20 for 2ft. 20-watt lamp... 20/6+36 a 
ets, wins 7/6, pl 3 Spo SS 
Pre le tu it ewe are the latest »i-pin ype’ easily 
Goodmans Multi Ratio Output T bik tr , : 
6 watt, 8 ratios, from 12-1 to 72-1. Centre 8; yore . eal shop of if you wish direct from us. 


tapped for push/pull, 7/6, ~ 1-. Inductor emai with tube ready to work... 39/6+5/6 carriage and ins. 
Ditto, unbranded, 6/6, post 1/-. Three Forty complete with tube ready to work... 39/6 + 4/6 instructions, price 19/6, plus 2/6 post and 
Cold Cathode Valve CV418. Voltage regulator insurance. 


or trigger switch— unused but ex-equipment. 


Leal for constructors, expert! ‘The Dulci F.M. T/2 Hi-Fidelity F.M. Tuner Beginner's Superhet 
ost 1 


3 of each of 12 different 
6. 


Siydiok Panel Mounting Fuses with carrier, 
5 amp, 2/- each, 16 amp, 2/6 each. Belling 
Lee 2BA fully insulated terminals for 
mounting through metal panels, Q/- each. 
Terminal Heads, insulated 4BA, Q/- doz. 
= 1 mFd 350 v. Small tubular metal cased 
condensers made by Dubilier, 2/6 doz. 
50 Assorted Resistors. Well mixed and‘useful 
values } and § watt, 5/- for 50. 
Ditto, but 1 watt, 6/6 for 50. The Tuner which includes every feature and refinement for perfect reception’ 
Mains Transformer. 230 vv. reliability and simplicity of operation. An exclusive feature Automatic frequency 
input 260-0-250 at 80 mA., 6.3 v. at 5 A., control makes this the finest tuner available. Uses 7 valves and metai rectifier 
12/6. has its own internal power supply and sockets for audio output and aerial input. 
Toggle Switch. Standard meta) body, type stages provides constant output free from interference and is 
with round dolly, fixing ring and on/off tng . ed © one — 
indicating plate, 1/8 or 12/- comp approx. x in. ighly 
Metal Rectifier 250 +. 60-80 milli-ampe, | Suitable for working with DPA10 amplifier, Price €19.17.6. HP. terms and Band I!!! Converters 
ideal for mains set or instrument or to full technical specification on request Suitable 
replace that expensive valve, 4/6. 
Bereened Cable. Rubber covered flexible A s 
with metal braiding, ideal for microphone Unique Opportunity to build Fine Transistor 
Set 


(a a 


or gramophone extensions, 44 per yd., 
30/- per 100 yds 

Install 2-Way Switches. Our outfit comprises: 
30 yd. multicore cable, two 2-way switches, 
two wood biecks. Full instructions, 9/6 
each, post and insurance, 2/6. 

Long, Medium and Short Wave Coil Pack. 
An exceptionally well made coi] pack which 
covers the standard long, medium and short 
wavebands for 465 k/c. I.F., complete with 
diagram of connections, 14/6, plus 1/6 
postage and insurance—limited quantity Buitable for your own 

only. origina! circuit. Al) parts available at highly 
Oar Battery Charger, 12v. 4a. variable competitive prices. Do not mias this tremen- 
charge, fitted meter, §5/- plus 3/6 post. dous bargain. 


if ordering by post, address your order to the Company nearest to you. 
Electronics (Finsbury Electronics (Manor Park) Ltd. Electronics (Ruislip) Led., 
Park) L 42-46 W' 


” indmilt Hill, 

a Swrend Sress Sead, 520 High Street North, Ruislip 
Fee ny Wacken) “s ” Phone: RUISLIP 5780. 

Half day, Thursday. Manor Park, 6.12. Hell day, Wednesday. Half day, Wednesday. 


eS 8 2)! 


Slee |e elie 
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a= RADIO CLEARANCE LTD. 


TRADE Telephone 
ENQUIRIES 27, TOTTENHAM COURT RD., LONDON, W.|! PA ono 


INVITED The oldest Component Specialists in the trade EST. 30 YRS 


ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND 


ABBREVIATIONS C. Clip mounting tag ends P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended. 
PC. Printed Circuit. R. Reversible polarity. M. Moulded with wire ends. 


Capacity We | Capacity Whe Capacity 
SINGLES ' Mids Volts Size Type Price Mids Volts Size Type Price Mids Volts Size’ Type P 
Whe | 64 i 16 100 + 200 oO liway & 
Volts Size | 75 ? ( | 150 ! 100 . 200 it 
rd , ‘ ; | 100 + 260 > a 
100 » 300 1h 
100 + 400 
160+ 30 it 


= 


= 
mrocotcnocom atom 


TRIPLES 


= 
nS 


Seen2e2neave2enur 


enn 
22e 
Soe 


ee 
des ~ 
225 
5 POPS POPS pe OOM 
2 @ 


= 


= 


Pow Sto OK 


~ 


6000 


DOUBLES 


S2Q@Seoe Ceo 


pe PO COCO CO CTI REO ee Coto 
ZASBlQ 


4 
‘ 
4 


= 


20 
20 
20 
25 
2 
x 
2s 
vb 
2 
3g 
40 
40 
50 
50 
50 
50 
50 
60 
60 
a 


SOPOT PSOewdew 


mcocom 


60 + 250 
10 
All voltages quoted are WORKING. STAMPED AND ADDRESSED ENVELOPE with any enquiry please. 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/- 


= 


MOULDED TROPICAL PAPER CONDENSERS SWITCHES ROTARY 


Amall, non-ind 8 ly dia.-2i ind! P 2 hb 
cee whe it 104. 20 8 od. 1 M TRANSISTOR COMPONENTS P pole Lo way. 1 poke 2 way. 2 pole 2 way. 2 pol 


Ae Sie’ 10% SUB MINIATURE ELECTROLYTIC CONDENSERS ae Se 
SLEEVED~ All at 2/3 each . 

12 ¥,, .26 mfd. 18 ¥., .6 mfd, 2-6-8-10 mide 
1b-12-16-80-80 mfd 1 mfd, 10 ¥ POTMETERS CARBON HI-GRADE 
wy fd * mfd 15 ¥., 8 mide ‘ Tracks 
30 ¥ mfde. 70 9 D 


Diam lie jin. spindles, OK 
miy. SOK, 100K OK, SOOK, IM 

near, leas aewitch, 2/§ each. With ewiteh, 4/6. 

SUB MINIATURE TRANSISTOR COILS 


Lf Transfert 


TRANSFORMERS 
Audio Output Types. 65,0000 to 30, 3/6. 10,0000 to 5a, 
ecifte sia Circuits 3/9. 13,0000 to 30 4- 
1 st ile f omy “Ple } Universal CRT Boosters with tapped primaries 2 v. 6.5 
VALVE HOLDERS / “ —_ poe in v., 2 boost all taps, 10/6. Filament transformers, 
4 pin Brit. Pax. Od. 4 pin UX E 1 ] air . ~? tapped, 6.3 v. output, 1.6 amp., §/9; 3 amps, 


7 pin Brit. Pax. Od. 7 nt. Octal 9 
Pax 3h Mazda Octal Pax. ¢ r 6d. B7G SUB MINIATURE CARBON POTS 
Pax. 64. B70 P.T.F.E. 84. B7G Cer. » pt , K, 2 130K, IM, /- om 6M with MODERN TV COMPONENTS 
vaive retaining «pring ]/- ‘ d pow nok - . . . i’ . 
BSA Cer. 8d. BOA Fax G4. B : - : Ferrox Line O/P transformers, 16 Kv. U25 19/6. Frame 
BOA Cor. with saddle and valve reta s i * 2 h ranal O/P transformers to match 4/6. Scanning Colle to match 
ceramic with ekirt J /~. BOA prix t e 15/- Panel containing 6 preset pots. §/- Smoothing 
Cans 64. EY86 High voltage t rm v3 SUB MINIATURE yo LISED PAPER CON- Chokes: 2 Hy. 250 ma. 3/1). 1.0 My. 260 ma 8/1]. 1.8 Hy 
DENSERS i: 100 v. working 250 ma. 9/6. 
008 MID., 0082 MFD., MFD., .001 ; G.B.0. Metal Rectifier 38 SO ma. 30/-. 94 Meg. 1.¥.1 
each..01 MFD., .02 MFD 0 a — o 1/6 ea. 38 Meg. I.F.T. (link) 2/- on. Masks I4in., 17in., and 
VARIABLE GANG CONDENSERS lin. 8/6, 3/6, 4/6 (plus 2/6 py 
Twin Gang 20 pF. Idea! for P.M. li TRANSISTOR GANG CONDENSERS 
FD. n. * ‘ ntermediate screen as apecified for MULLARD MISCELLANEOUS 
tor ciroulte, 9/6 Genuine OCT] Transistors 6/6. Crocodile clipe 44. Coax 
with ewitch for L.W. pre-selection, ]]/- Piuge and Sockets 2/2 per pair. Condenser clips lin. and 
Ifin. 64. ea. Parmeko Smoothing Choke 4/9 Hy. 100 ma 
MIN. POLYSTYRENE CONDENSERS 6/6. one at 15 Kv moulded Condensers 2/6. WX25 
" Weatector Elliptical Speakers 7in. x 4in. 18/6. 100 
ne FD. Geared with ‘ oF pt., 660 pf., 1,000 pt. 125 v. whg. 64. each smsorted first clase Erie resistors 19/6. Transistor twin 
AM/FM &-Gang Condensers, 50 a4 ‘ gang condensers 387 + 146 pf., ex equip. 4/6 Vibrator 
Nash Chokes ]/-+, Ext. Loudspeaker pane! with ewitch 1/- 


TV PRESET CONTROLS We have an extensive ran - 
" e ge of Waxed Paper Condensers 
DISC CERAMIC CONDENSERS 500 ¥. Wks Knurled knob and 6BA fixing holes. Diam. lin. 6K, 26K average price 64 oa.), Metallieed Paper Condensers 
4 7. 001 MPD. 0026 MYD., 002 MFD., 008 MFD., OOK, 00K, 260K, 500K, 2M, ] @ each 95K, wirewound (average price 1]4. each) and Wirewound resistors 6/6/7- 
FD. G4. cach. 01 BFD 94 16 watt types (average price ]/- ea.) 
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Wilk A LARGE AND COMPREHENSIVE STOCK OF 
LALA aii gat REI) WIRELESS AND ELECTRONIC COMPONENTS 


a TELEPHONES wiring cagram Fre 


MC /F R / TELEPHONE SET TYPE “A” Ringing and speaking both ways 
MC/FR / on a 4-core cable. Very loud and clear over any distance. The 
MC/FR handsets are as illus. and the set is complete except wire 
MC/FS 4-core at 84. per yard or 2-core at 34. per yard extra. Price 76/- 
MC/FR set, post 3/6 
MC/FR SET B. Two headphones connected to breast microphones, with 
MC/FR ~ leads, plugs and fitted carrying cases. Join instruments together 
Milliarnps MC/FR with two wires and 1) volt battery for a super Intercom., 26/+, post 3/6 
Milliamps MI/FR » SET “C” Similar to set “A”. Instead of P.O. Type handsets, two P.O 
5 Amperes h rs Desk Type Instruments are supplied with usual drawer in base. Complete 


15 Amperes ready for use. Price 180/-, post 7/-. 
25 Amperes 


Sees. § MCS 98 fem e&\ 10 AMP BATTERY CHARGER 
20 Vole | IFS | HERE 18 YOUR CHANCE TO PURCHASE A BRAND 
40 Volts it | 8 NEW UNIT WORTH $40! FOR OUR SPECIAL 


100 Volts / | r ¢ RI 

CROSS POINTER MET RS. 2 se ps ars ate 100 microa »p movements, 22/6. *¢ Carriage 20/ £17. 10.0 
MICROAMMETER. 250 I. S.D. 3)in. F.R. Sangamo Mod. 8.37. Scaled = : Input 200/250 v. A.C. 50 cy. Output 10 amps., 22 
for valve voltmeter. Circuit available free. §6/-. volts D.C Controlled by two 4-position switches 


Postage 1/6 extra for above meters. for fine and coarse control which enables 6 to 24 volt 
CATHODE RAY TUBES. 2A, 25/-. 139A 36/-, 5BP1 66/-. Post 3/-. batts. to be charged. Brand new with 0/12 ammeter. 
TEST PRODS. Ketracting points, fused, flex and terminals, 6/6. Post 61. e — . Fused A.C./D.¢ 


RELAYS P.O. TYPE 3000. BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal 
case 16in x 8in. « I lin. (Two will make an ideal power supply for our 12 volt 
Built to your own Rotary Converters). U ncharged 86/10/- each, carriage 15/-. 24 volt 85 
ampere 81 «each, carrla 15/ 
specification UN PIVOT | GALVANOME ER > Cambridge Instruments, 50-0-50 micro 
amps., dia. 4in. Knife pointer, mirror scale. Complete with leather carrying 
case. Ideal for laboratory use. 810, carriage 3/ 
FLIGHT TO GROUND SWITCHES. 5(/2828 as used on aircraft. Very 
Quick Delivery robust, will carry a very heavy current 26/- each, or in pairs with auxiliary 
switch 60/-, post 3 
{LLOSCOPE. Type 43. With Spin. C.R.T. 198A, 4 — 617, 3-—VRS4, 
Contacts up © ory VU1I20. Br Ja New with usual controls., power-pack and leads 
8-Changeover Suitable for 230 volts, 619/90/- carr. 12/6 ‘ 
RATOR TYPE 62A. Input 230 volt 50 cycles, complete with 
SPECIAL OFFER. YOKES for Type — Relays 30/- doz. Armatures sot ag teape nna. Brand new in transit case. 6 to 52 Mc/s. inclusive in 
~ doz. Armatures (adjustable) 18/- doz 4 bands with calibration charts. Coarse and fine attenuators. Int. and ext 
MINIATURE RELAYS: mod, Output 0.5 volt to 100mv., impedance 70 and 100.9. 810. Carriage 10/ 
Siemens High Speed Sealed S.T.C. and G.E.C. Sealed MOTORS. 12 volts D.C. Reversible, 2in.x I}in. Spindle jin. x pin., 10/6 
1204220 H96A 20 2c0 4184GA each, post 1/6 
450 +1450 Hoe 7000 2C0 418GD SYNO RONOUS MOTOR. 200/250 volts A.C. 60 r.p.m., suitable for electric 
5000 4+500Q H96D 25000 I make HD 4186ERE clocks, etc., 26/-, post 2/6 
17000 + 17000 H96k 25, 27000 2C0 4184GE | MAINS MOTORS.” Capacitor 230 v. A.C, 1/40th hp 1,400 r.p.m 66/-, post 3/ 
Siemens High Speed Open 1800 2m2b M1087 1 GEARED MOTOR for mode! maker, small but powerful, 12/24 volts A.C./D.C 
100904+100Q HS5N 16 6700 4CO M1092 4/8 r.p.m., 36/- post, 2/6 
1000 + 1000Q H95A 25000 1CO M1022 | GEARED MOTOR 220/240v AC 175r.p.m. torque 15lb.in. Klaxon, 810, oge15/- 
17009 +1700Q H&S5I 17/6 dH00Q 2C0 M1052 MAING TRANSFORMER WITH RECTIFIER mounted on top. Givi 
Comprehensive range available from stock. D.C. output of approx, 30 to 40 volts | amp. Price 27/6 each, post 4/6. 
SWITCHES. | hole fixing, 3 amp. 250 volt. % SELENIUM META METAL RECTIFIERS. 
1/6 cach, 12/- 4 Full Wave 
RACKS POST OFFICE STANDARD. 6ft. high 12 Volts - — 8/6 each 24 Volts 1 Amp each 
with U-channel sides drilled for 19in. panels, 12 Volts 2 Amps 13/6 each 24 Volts 2 Amps ~ each 
heavy angle base, 4ft. 10in. in stock 12 Volts 3 Amps 16/6 each 24 Volts 3 Amps each 
ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 135 12 Volts 4 Amps 20/- each 24 Volts 4 Amps each 
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal Discounts for quantities of above charging rectifiers 
job for television where A.C. mains are not available. 810, carr. 15/~. MAING TRANSFORMERS to suit above rectifiers 
Special connectors, one fitted with 6ft. heavy duty flex and clips tor 12 Volts i Amp 12/6 each 12 Volts4 Amps MT5 28/- each 
D.C, side. 10/- set, post 1/-. CONVERTORS ONLY. 12 volt or 24 volt. 12 Volts 2 Amps 24/- each CT100 12 Volts 4 Amps CT107 28/6 each 
£8/10/-. Cee. 7/6 12 Volts 2.5 Amps 22/~ each MT5B 24 Volts 3 Amps 26/- each 
SOLENOIDS. 12 volt D.C. with = lever. Ideal for remote control, 
model railways 5)- ea., post 1/6. Unit of 26, 64/6/68. Cae. 15/-. | RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH 
NIFE eareeny. Nic = ‘ t+ a —_ 75 amp., crated and oon- STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE. 
nected Ikaline filled rand new 1 Carr 15/- 
LOUDSPEAKERS. P.M. Elac Sin. round 16/6, post 1/6. Axiom 150 dual ELECTRO-MAGNETIC 
ne 12in. 15 watts 15 ohms, fully dustproof, 67/19/6, post 7/6. Pye 7 UNTERS 
10in. portable 3 ohms 60/-, carr. 7/6 f COUNTING UP TO 9008 
JACK PLUGS. Cylindric al bakelite screw-on A, a Type 16A 
cover, 2 contact 2/6, post 6d ; . ey’ 2,300 ohms 75/230 v. C.D. 
BOCK ETS. One hole fixing for above, 3/6. Post 6d. ¢ . Ay 16/+ each. Post 1/6 
TELEPHONE PLUGS TYPE 201 with headphone cord. 3/+ each, post y : ype 17A 
ge quantities available from stock. . ° . 3 ohms 2/6 v. D.C., 16/- each 
VARIA ‘TRANSFORMER. Input 230 volts. Output infinitely vari- Post 1/6 
able 0-230 volts and 0-270 vee. 9 amp., bench or panel mounting. VEEDER-ROOT MAGNETIC COUNTER. ‘General purpose type with zero 
— £16, cae. 12 re-set. 800 counts per minute up to 999909. 48 volt D.( «, post 2/6, 
TERMINAL, BLOCKS. 2-way 4/- doz. or box of MAP READING MP6, EX-RK.A.F. NAVIGATOR'S CHART | AGNI 
50 for 16/-, 3-way 6/- doz., 50 for 22/6. Post 1/6. FIERS 3in Sn ns complete with batteries, bulb and dimming switch 12in long 
AIR BLOWER. 230 volt A.C. 15in. fan. Volume ae post 2 
of free air at max. r.p.m. is 1,250 cu. ft. per min. THE mos aT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps 
At maximum efficiency 800 cu. ft. per min. Brand A.C, 10 to 90 degrees cent. 26/-, post 2/6 
£26. Carr. 20/-, ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v 
XPELAIR EXTRACTION FANS. hin blades, Baffle outlet 190/-. Cge. 5/- 10 amp. A.C. Ideal for greenhouses etc., 36/-, » Pr met 2/ 
HEADPHONES. Balanced armature type DLRS5. 10/6 pr., post 1/6. THER TAT. For frost protection, on at 34 deg. F., off at 40 deg. F., 
HEADPHONES. High resistance 4000 type CHR, 12/6 pr., post 1/6. al amps. at 250 volts, a ustable, 4/6, post 1/ 
HEADPHONES. Balanced armature type DHR, 17/6 post 1/6. MMERSTAT BY SUNVIC Plug-in type with knob control, 15 amps 3-pin, 
LOUDHAILERS RE-ENTRANT TYPE all-metal 15in. pad — with 200/250 volts, 36/-, post 2/-. 
mounting bracket 8 bch carr. 10/-. Basco 15 ohms Sin. 2 with 
mounting bracket /10/-, carr, 10/-., 18im. long by 12in. dia. with 
mounting bracket 66/10/-, carr. 10/-. L. WILKINSON (CROYDON) LTD. 
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to CROYDON SURREY 
50 mid. and resistances from 5 ohms to 50 megohms. Valve voltmeter . 
range 0.1 to 15 volts and condenser leakage test. BRAND NEW. Full 19 LANSDOWNE RD ve nove 
working instructions supplied with instrument. 60/19/6. Post 3/-. Phone: CRE Seer . vr shee 
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OSCILLOSCOPE SIGNAL GENERATOR 
A.C. MAINS 200-250 VOLTS A ore sett so Mit. Sermon 


tale and 100 Mo/s. to 200 Mc/s. on harmonics. 
x 6jin. grey ham- 
mer 2 
SIMPLIFIED SERVICING valves and Metal Rectifier. A.C 
250 v. Internal of 400 o.p.s. 
Tl PROBLEMS WHEN USING a depth of 30%. Modulated or unmod- 
THE lated R.F., output continuously variable 
100 millivolte C.W. and mod. switch, vari- 
, able A.F. output. Incorporating magic-eye 
"TESTGEAR SCOPE as output indicator. Accuracy plus or minus 
3in. D.C. OSCILLOSCOPE ise 


£6 19 6 Or 25/- deposit and 6 monthly payments of 21/6 
Er ered to precision standards, this high-grade j j Post & Packing 5/- extra. 


inetrum 


at ie mad available at the lowest 
possible price, incorporating the essential features 
— J yey SIGNAL GENERATOR 
This “SCOPE” will appeal particularly to Service 
Engineers and Amateurs. A high gain, extremely Coverage 120 Ke/e—230 Ke/s., 300 Ke/s 
stable differential Y-Amplifier (30 mV/C.M.) 5 K 
Provides ample sensitivity with A.C. or D.< 
inputs. Especially suitable for measurement of transistor operating conditions wher: 
maintenance of D.C. levels is of paramount importance. Push-pull X amplifier; Fly-back Bize of scdle Ghin. = Shin 
suppression; Internal Time-base Scan Waveform available for external use; pulse ’ or AA 230-260 v 
Output available for checking T.V. Line 0/P Transformers, etc.; Provision for external Internal modulation of 400 « © « depth of 
X UP and CRT. Brightness Modulation. Size 10in high, 6fin wide, in deep. Wet 30 per cent. modulated or unmodulated R.F., 
ligibs. £15.15.0 pius P. & P. 7/6, of 30/- deposit, plus P. & P. 7/6 and 12 monthly Output continuously variable 100 millivolts 
payments of 26/6. . and mod-ewiteh variable A.F. output 

FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES AND TUBE and moving coll output meter. Grey hammer 

finish case and white panel £4) 6 Or Q25/- deposit and 4 monthly 

caret onenee = aa ae eS eee Accuracy plus or minus 2% i j payments 21/6. P. & P. 5/- extra. 
Sot tion ae cet'ymlaCes GENERATOR 
“WOBBULATOR” (SWEPT FREQUENCY) - de 
OPERATION, for FM/TV alig nt lines P.aP 
frequency sweep o 12 me/s t ‘ 
400 ke/s 40 me/s CAPACTTAN . £6 19/6 5 
MEASUREMENT Two ranges provided ’ y , ’ Or 25/- deposit. P. & P. 5/- and 6 monthly 
0— 0 pf and 6—120 pf. BPECIAL FACILI el payment 21/6. 
TY enables true resonant frequency of a / A\N Cov 210 Mc/s. in five bande, 
tuned cet, [.¥. transformer ete. to be rapid ali on fundamentals, slow motion tuning audio 
determined jee £6.19.6 and 6 output. 8 vertical and horizontal bars, log- 
P&P. HP » 25/- deposit and . — ging ecale. In grey hammer finished case with 
P. & P. and 6 monthly payments of 21/6 


carrying handle. Accuracy +1% A.C. mains 
200-250 ¥v 


Metal case 10in 


F.M. TUNER UNIT 


Permeability tuned by famous German Manufacturer Coverage 88—100 Mc/s 
n. 10in. and 12in. records of Complete with EOCS5S. Size din. x 2in. x Zin. 
manual play position; colour 


fin. =x 10fin. Bpace required 25/’- Pius P. & P. 1/6 Ciroult diagram I/- 


r 7in. at 33, 45 


free with unit. 
w baseboard 2fin. Fitted 


r crystal head. £7.19.6 Pius 6 ee sour 


tandand Head 26.19.6 Plus 8{- P. & P.) 8 WATT “YS AMPLIFIER 
oe - : COMPLETE WITH CRYSTAL MIKE AND Sin. 
LOUDSPEAKER 


A.C. mains 200/250 v. Size 10}im. x G6hin. x 
2)in. Incorporating 6 valves, H.F. pen., 2 triodes, 
2 output pens, and rectifier. For use with all 
PLAYER CABINET makes and types of pick-up and mike. Negative 
See! feed-back Two inputs, mike and gram., and 

“ps 7 controls for same. Separate controls for Bass 

will take B.8.R. TAS F + and Treble lift. Response flat from 40 cycles to 

r r 1 7in 4in speaker 15 Ke/s, +2 db: 4 db. down at 20 Ke/s. Output 

L3jin. = Opin 8 watts at 5% total distortion. Noise level 40 db. 

above in POLISHED 1 iD down, all hum. Output transformer tapped for 
2 POLISHED WALNUT, w 3 and 15 ohm epecch coils. For use with Std. or 

L.P. records, musical instruments such a6 


3916 rrws-var "€4.19.6 Plus P. & P. 7/6. 


Or £] deposit, p >. & P. 7/6 and 4 monthly payments of 23/-. 


6 watt PUSH-PULL 


13 CHANNEL TUNER 
INCREMENTAL TYPE AMPLIFIER 


34 to 38 Mo/s. complete with PCF40 and POCS4. Tested and guaranteed A.C. mains 220/250 v. incorporating 4 valves and metal rectifier, 2 inputs, high and low, 
Complete with fitting instructions and knobe 


and controls for same. Separate controls for Bass and Trebie lift. Gize of chassis llin 
x 4jin. x pin 


39/6 Pius 3/6 P 


Pius 
P. & P. 5/-. 


2-TRANSISTOR POCKET RADIO 

Pias Germanium diode, fully tuneable over medium and tong waves. Gize 3}in. x 
4}in. x jin. Complete set of components including case, 2 transistors and earpiece 
(less batteries). Pol © point wiring diagram 1/6. (Free with kit.) 


19/6 ». fr. 
Ohms range a 


range ewiteh, wire-wound PUSH-PULL OUTPUT STAGE 

Be ego Be os 7 7 as anor Inclusive of transistors with Input and output transformers to match 3 ohm speech 
oune o/ erey coll, eultable for use with the above kit. Complete kit of parte including transistors. 
Pias Built and tested Point to point wiring diagram 1/6. (Free with kit.) 


P. 1/6 7/@ extra | Plus 
Point-to-polat wiring diagram ]/- free with kit 19/6 P. & P. 1/6, 


V. COMPONENTS (ACTON) LTD. 
MAINS TRANSFORMERS RADIO AND T.¥ COMPO ( ) 
All with tapped primaries 200-250 volte 23, ACTON HIGH STREET, LONDO N, w3 


Sy ea talk tne b-ane, to mab ben Samp. 627. Lamp. 20i8 Femmes GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 
and pecking ov the above 3/- TERMS OF BUSINESS C.W.O. 
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BRAND NEW 
CRYSTAL CALIBRATOR 
No. 10 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. = GER 6794/1453 
ADJOINING LEICESTER SQUARE TUBE STATION — Open 9-6 Weekdays 9-! Sat. 


MARCONI! SIGNAL 
GENERATOR. TYPE 
TFS17-F/1. Covering 10- 
18 Mc/s. 33-58 Mc/s. 150- 
300 Mc/s. Used but in 
very good condition. 
Complete with full tech- 
nical data and instruc- 
tions. Limited quantity. 
Unrepeatable at only 
£12/10/-. Carr. 20/-. 


MARCONI 
GENERA. 
TOR TYPE TF390G 
for 200-250 v. A.C. 
mains input. Freq. 
; a AUSee HS Pag Mc/s. and 32- 
3attery powered v. valves). Brand new c/s. indirect cali " i 
and unused. Complete with full working Only £12/10/-. Carr. o_ SS ee ae 
nstructions, circuit diagram, carrying 


haversack, connecting lead and spare valves. BRIDGE MEGGERS VALVE TESTER, TYPE 4 


in good order 


Frequency range: |.5 to 10 Mc/s. (Nominal), 
but can actually be used up to 30 Mc/s 
Wet. Sibs. Size Zin. x Thin. x 4in. A 
miniature B.C.22! in every respect A 

sst for every laboratory, etc ONL 
£4/19/6. P. & P. 2/6 


AVO MODEL 40 Admiralty 


Pattern No 


current, vol- 
tage and re- 
sistance 
tests. Com- 


plete in Evershed and Vignoles Series 2 in Se 


specially | perfect condition. 250v. £22 carr. paid. 200/230 v. A.C. input. Ex Govt., in Sanne condition, with F ncone wo 
made wood- Leather case available at 20/- extra. book containing circuit diagram of instrument and how to test 


en own, valves from 1.4 v. to 40 v. With valve holders for Brit., 4, 5, 7 pin 

se ome RECORDING TAPE and Gus. U.S., 5 and 7 pin, Octal, side contact large Brit., 4 and 
. 9 

nee dll mony 8.A.£. tor money] saving price list ies Acorn and diode. | ~ in substantial wooden case with 


ready for 
use. Perfect 


cond D.C. A.C. ROTARY CONVERTERS 

£10/19/6. Carr. Si. | ROTARY CONVERTER. 24 v. D.C. to 230 v 

A.C. 50 cycles, 150 watts. Brand new and —y 7 

£8/10/-. Carr.7/6. Ditto, 100 watts, £6/9/6. Carr. 7/6 

ACCUMULATORS ROTARY CONVERTER (as illus). Ex-Gove 

12v.25A.H. 12 v. D.C. input 230 v, A.C. Output 50 cycles at 
New and un- 135 watts. Complete in carrying case with lid 
used.Housed Voltage control, sliding resistance, mains switch 
in strong and 0-300 v. A.C. flush meter. in good condition, 
wooden case 410. Carr. 10/- 
for extra Motor only, without case, etc. Brand new and 
protection, unused £8/10/-. Carr. 5/-. 
45/-. Carr 
7/6 2». PRECISION SERIES 834-5. (USA). Multi 
100. A.H. range tester for A.C./D.C. volts, ohms and milli- 
75 actual. Ex amps. Basic movement 400 microamps. Housed 
Govt. New in wooden box with carrying strap. Overall 
and unused. size 74 x Jin, x Sin. Complete with test prods, 
Complete batteries, etc. Ready to use, £4/19/6. Post 2/6. 

with carrying handle. Size 6} x 64 x 34in., 

1S/- each. Carr. 3/6. 3 sent for $0/-, or RE-ENTRANT 

6 for €5, carr. paid. Ditto 16 A.H., 5S/-. LOUD 

P. & P. 2/-; 6 for 24/-. P. & P. 10/-. Ditto HAILERS | HEAVY DUTY — ALL STEEL 

14 A.H P. & P. 2-5 


, less handle, 5$/-. (Ex-Govt.) 


6 for 24/-. P. & P. 10 Heavy duty 20 | 
watts all-metal. 


EVERSHED & VIGNOLES 15 ches. Die- 


MEGGER CIRCUIT TESTER (low Tencch \Isin’ |  Adiustable every 6in, to approx. 
oe Ng (approx.). Good | %ft. 6in. when fully extended. 
ranges ‘0-3 ‘ — (Folds up to only 4ft. 6in. for 
0-30 ohms rhage storage). Suitable for outdoor 
pia — Ditto. Brand new speakers, public address systems, 
coatineliy €B Carr. 10/-. floodlighting, etc., etc. 

nd polarit ; OurR 

rAtrTY BAKER'S SELHURST SPEAKERS price LbeIO.0 Carr.s/-. 
Complete 12in, P.M. 15 a 1S watts, 30-14,000 c.p.s. 
with test Our price £4/10 

leads and “AUDITORIUM” 12in. 15 ohms. 12 watts, 
ready to 5-16, .p.s. Flux density 14,500. OUR These stands are 
use. Brand / 
new. Only “SUPER HI-FI 25" 12in., 1S ohms, 25 watts 
£4/17/6. 25-20,000 c.p.s. Flux density 17,600. OUR PRICE 
P. & P. 3/-. £9/9/-. All che above speakers are Brand new and 
full descriptive specification is available. 
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SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 
WITH OR WITHOUT HIGH- 
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 
surplus. Popular types, 6v. la, 
4/-, 2a. 7/6, 12 v. 2a., 8/6, 12 v 
1 a., 7/6, » 6 a. alloy- 
v 3a, 9- 
0.6 a., 12/6, 24 v. 1 a., 13/6, 
15/6, 24 v. 3.a., 21/-, 50 v. 1 a., 24/-. 
50 v. 2 a., 42/-, 130 v. 300 ma. h, 
wave, 38/-, 250 v. 300 ma. do., 65/-, 
110 v. 1 a. bdge., 48/-, 130 v. 80 ma, 
bdge., 21/-. Postage 9d. extra each. 


CHARGER KITS 


5.000v. INSULATION TESTERS 
| =. Ty x Output 
j 


voltage 0- 
5,000 v. A.C. or D.C., 
continuously variable 
from zero 

Output current 5 milli- 
amp max. for D.C. 10 
milliamp max. for A.C, 


Voltageindicatormeter | 


for both A.C. and D.C. 


Voltage reading drops | 


to zero and Magic Eye 
5,000v Insulation Testers closes 


| Voltage indication by Magic Eye 
| Power supply 200-250 A.C 


Dimensions 18 x 18 x !3in Weight 30Ib 


| Made for flash testing and for the measurement 
com- | 
A spring-loaded switch | 


| of the breakdown voitage of electrical 
ponents and insulation. 
s ficted in the test prod which keeps the 200 
250 v. supply switched off. 


LIMITED QUANTITY ONLY 
Tape Recorder or Gram Unit cases size |6in 


Original cost €75 | 
Our price brand new in fitted transit case £24 | 


V.Z. Electrical Service 


ANNOUNCE 


HI-FI 


and 
TAPE RECORDER 


Service facilities to the Trade and general 
public. Quick service—estimates free. 


—METERS— 


WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 


moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments. etc 


All to B.S.89 
Instruments tested and standardised on our 


premises and replacements supplied from our 
stock. 


REPAIRS 


Delivered 7-14 days 
Our skilled craftsmen carry out re- 


x 18jin. x I4hin. Walnut 35/- each, carriage 5/- 
GAS 16 mm. Cine Cameras with magazine, | 
ex Govt., f/3.5 lens, €4 each, polished 
Rectifier Units. 240 v. A.C. in, 
2.C. out. at 2.5 amps. £€12/10/-. Carriage 20/- 
Transformers. 210/250 v. in 275 v./0/275 v. | 
50 mA 6.3 v. at 3a CT 17/6. O-200-220-240 v. 50 | 
cycles in, out 250-0-250 v. 250 m. 0.4-6.3 v. at 4 | 
amps, 0.4-6.3 v. at 4 amps, 0.4-6.3 v. at 3 amps 
0.4-6.3 v. at 3.5 amps, 37/6. 

Pots. 1K,2.5K, 10K, 40K, 2HEG 4/- each. Post 9d. 
Tygan fret 2/- sq. ft. 

Transformers Step Down 

200 250 v. in 30 v. out 100 watts 17/6, post 2/- 

| 200 250 v. in 110 v. out 100 watts 17/6, post 2/- 

| Voltage Regulators 230 v. 150 w. by Selec 15/- 
Earphones and Mics 6/- set. 

CARBON HAND MIKES 2/6. 

Meters 0.35 mA 10/-; 0.5 mA 10/-. 


| HARRINGAY SUPPLIES | 
| 345 HORNSEY ROAD, N.19 ARC 4107 


No. 1, a kit for 
2 v., 6v., 12 v., 
3 amp. trans- 
former, rectifier, 
ammeter, all 
high-grade new 
parts, not rub- 
bish, 52/6, 
unique convec- 
tor housing for 
same, as illust., 12/6, p.p. 3/-, ditto, 
but 2 amp., 43, -, case 12/6, p. p. 3/-. 


Economy 12 v. 3 amp. kit, no am- 
meter needed, 34/6, pp. 2/6, all with 
12 months’ guarantee 


CHAMPION PRODUCTS 


43 UPLANDS WAY. LONDON. N.2! 
Telephone LAB 4457 


100/120 v 


pairs or convert any types and makes 
of single and multirange meters 
Where desired repairs are accepted on contract. 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2 
Telephone: GERrard 4861 (Retail 2613) 


RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON W.! (Coventry Street end) 
Phone No.: GERrord 3977/8 Grams: “ Radiotrade”™ 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 
TYPES 
OF 


RECO KITS 


“RECO” MIDDY ONE TRANSISTOR KIT 


(M/L or M/S Waves.) Size 4jin. = Spin. = jin. Variable 
sensitivity control Vari Q ferrite rod aerial. “ Sonotone 
tain insert Monthes of listening 
Complete kit with Ediewan 
easy build diagrams 37/6. PP. 2 


iynamic earpiece with 


pleasure from pencell battery 
transistor and 


COMPONENTS 
SUPPLIED FROM 
STOCK 


“RECO” PUSH-PULL FIVE KIT 
M/L. Waves & Trawler Band 
As the Transigen Three bat with Push-Pu 
ng MULLARD OC45 and EDISWAN 
Complete kit 26/7/6. P.! 


free with kit 


(size: 6jin x 4fin x I fin) 


utput stage. Uses five transistors 


neludi Transistors New improved Sin 


TRANSISTORS: A.F. 7/6 each. R.F. 15)- 
TRANSISTOR CONDENSERS. 
32 mid. 3 v. 25 mid. 25 v. 25 v. 25 mid. 6 v., 16 mid. 12 v. 8 mid. 6 v., 5 
mfd. 12 v., 2.5 mfd. 25 v., 1.6 mid. 6 v. | mid. 12 v. All these types of con- 
densers are 2/6 each. SPECIAL DISCOUNTS FOR QUANTITIES 

THREE ASTOUNDING TV TUBE OFFERS 

All brand new in famous makers’ cartons. 
( 17in. rectangular aluminised 6.3 HTRS .3A current; max. anode voltage 
6kV. Usual price £17.5.0. OUR PRICE £9.19.4. Crating and carr. 15/-. 
(2) Ferranti 112/44 and T12/54G 12in. magnetic white fluorescence; 4 v 
heater; max. anode 10 kV. As used in many TV receivers. Original price 
€17.5.0. Our price £419.46. Crating and carr. 12/6 
(3) Ferranti 9in. Tube round white fluorescence, 5 v. heater, max. anode 
voltage 7 kV Our price €2.19.6. Crating and carr. 11/6 
JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 
pin 4/6 per pair; 12 pin 6/6 per pair. if cover required send 1/6 extra per 
cover. 
WANDER PLUGS. Red and biack 
PHILIPS TRIMMER TOOLS |/- each 10/6 
4+WAY PUSH-BUTTON UNITS 2/6 each ‘Raabe for same, 3d. each. 
POINTER KNOBS. Smal! black with whice line, 7/6 per doz. Small 
white with biack line 8/- per doz. Both types tin. spindle. Large price ; 
reductions for |,000 locs and over Bhat 
CASH WITH ORDER OR C.0O.D. ALL ORDERS DEPT. W.). 
ALL ORDERS FOR LESS THAN © ADD POSTAGE 
We invite your enquiries for items not listed. 
Trade Counter open 9? to 6 Monday to Friday 
Also 9 to | Saturday. Callers welcomed. 

comm, meme of all types of resistors, condensers, vaiveholders always 
ex stock. Manufecturers’ enquiries weicome. 


each speaker Easy build practical wiring diagrams 


Miniature Electrolytic Capacitors. 


“RECO” TRANSIGEN THREE KIT 
M/L. Wavee and Trawler Band.) 
Entirely self contained (no external 
RF stage with MULLAK t 
transistor 
On test (50 miles from Loo 
Radio Laxembourg, A.¥ t 
case with red grille Thies receiver will operate a speaker in ¢ 
Complete kit with easy build diagrams, battery and B.A 
76i-. PP. 2/6 


serial required 
» EDISWAN 
vity control 
evening 
ystyrene 


“RECO ’ ” Taomoee TWO KIT 
L waves) 
Oscillating detector stage for rent vity Fine for good reception areas. Hae 
mbined volume/senaitivity contr Complete kit with 3-volt pencell, Persona! 
8 Phone, easy build diagrame and EDISW AN TRANSISTORS, 69/6. P.P. 2/6 


PUSH-PULL FOUR KIT 
&8.W ‘oils LEE 
gor 2/- Coils FREE 
vur EDISWAN transistors. Volume control. 3in. 
speaker (now mounted at end of case and not as 
shown) Gleaming pale biue polystyrene case with 
red «peaker grille. Complete kit with easy build 
liagrame and battery, £5/3/6. YP .P. 2/6. 
Parts price list and circuits for the above kite 2/6 
set of four. 


AFTER SALES SERVICE 


RADIO EXCHANGE COMPANY 


(Dept. W.W.) 
27 Harpur Street, BEDFORD. 
Closed | o/c Saturdays Telephone Bedford 2367 


NOVEMBER 


BENEFIT FROM WHOLESALE BUYING ! 
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HEAVY DUTY 


20 AMP. L.T. SUPPLY UNIT. 


Essential equipment for Slocwrenie Engineer- 

ng, research laboratories, schools. ideal for 

battery charging, etc. Guaranteed for 20 amps 

Output: O.C. Variable up to 20 amps. and 
24V or trickle charge 125/350/ 
700 ampere hours 

Input: A.C. 100/260 volts 45/65 cycles. 

Size: 16 x 24 x 32in. high. 

Available in Grey Cabinet. 


exWarehouse £22-10-0 


(Cire. dia tru. loaned for 10/- deposit) 


G.E.C. L.T. SUPPLY UNIT 


OUTPUT: 24 volts 0.c 
INPUT: 200/250 


New and in original cases 


£13.10.0 Carr. 9/6 


gs. and ins 


10 amps 


| 2perfectsets 
| cases 


WORLD FAMOUS 
TELEPHONES ‘‘F” Type 


IN ATTRACTIVE 
CASE 


The best portable 
telephone ever 
made. With a range 
of upto 
Smilesis 
ideal for 
FACTORIES, BUILOING SITES, 
FARMS, CIVIL ENGINEERING 
PROJECTS, OUTSIDE BROAD.- 
CAST UNITS AND OFFICES. 
nindividual carrying 
complete with long life 
batteries, bells, magneto and 
100ft. telephone cable. 


£7.10.0 per pair. Carr. 9/6. 

TELE ‘‘F’’ HIGH POWER as above, but 

complete with amplifier, £6/10/- h. 
Carr Na/6 


DON Mk. V TELEPHONES. Few re- 

maining, complete with 100ft. telephone 

cable €5/11/- per pr. Carr. (G.B.) 9/6 

D3 STRANDED TELEPHONE CABLE, 

NEW. Mile drum 65/-. Carr. 17/6 

ENGLAND'S LARGEST STOCKS OF 
TELEPHONE EQUIPMENT 


ROTARY CONVERTORS. I2v. D.C. 
input. 230 volt A.C. 150 watts, 50 cycles 
output. Housed in wooden case and fitted 
with voltage control slider resistance, 
switch, plugs and A.C. mains voltage output 
check meter 
individually tested, £9/19/6 each. P. & P. 10/-. 


Supplied in perfect condition, 


| 
| 


| 


VARIAC TRANSFORMERS | 


Brand New | 


OUTPUT (2KVA) Completely Variable 0 to 


270 volts. 9 amps 


| INPUT 230 Volts, 50/60 ~~ | 
A SHROUDED FULLY VARIABLE TRANSFORMER 


Plus 12/6 carr 


FOR BENCH OR PANEL MOUNTING 
SIZE:—Approximately 8) Cube 
WEIGHT :—Approximately 30 Ib. 
PRICE:-RIDICULOUS, ONLY £15.0.0 


, supplied and boxed 


co NSTANT VOLTAGE 
TRANSFORMERS 


FERRANTI 7;}-KVA MOVING COIL 

Stabilized output voltage in the range 200-250 v 

Piug-board tappings The selected output voltage ie 

constant with + $% at all loads 0 to 30/37) ampe 

when the sap ply voltage is varying over the range 

+8% to - 12% 

@ Frequency ‘compensated 45-55 and 54-66 c/s 

@ Excellent output wave-form 

@ Can be used as « variable transformer 

@ Unused. Complete with «pares and instruction 
book at a fraction of the normal cost, only 


xed new | 


bth t+? 


3 KVA Air Cooled (100% underrated) 
GUARANTEED 6KVA 
230/250 tapped, 12 amps 
105/120 tapped, 28.5 amps 

Made by well-known manufacturer and 

housed in strong metal case. Weight: 2 cwt 

Brand new, in original maker's cases. 


price £15.0.0 Carr. 25/- 


See UV UV TTT 


fj half-price offer 


78 - per Doz. (min. quantity) £25 per 100 


DYNAMO EXPLODER Mk. I! 
For detonating 

explosive 

charges. 

A must for 

mining, 

demolition, 

road build- 

ing and 


a 


(Usual price I7gns.) 


Our price 
84 Gns. each 


erator giving 1,800 volts 
D.C. across o/p. terminals. 


In Hide leather case P.& P. S/- 


public address 
from cars, boats, etc. 
similar to Police Type 
ex-H.M. Forces. Simply 
connect to a 6/12-volt 
car battery and use 


| 


Amazingly powerful. | 
Why pay £2 a day hire | 


charge for amplifiers 
Buy chis complete unit 


only £7. 14.6 


by return 


TWIN SPEAKER UNIT | 
COMPLETE €10/14/6. | 


EX-GOVT. 


PUBLIC ADDRESS SYSTEM 


Complete with | amplifier unit, 4 speakers, 
microph and all 
packed in wooden cases. 6 or 12 volt D.C., 
handling capacity 8 watts. ideal for cars 
boats, factories, etc 


£15 .15.0 Carr. 30/- 


AERIAL 
MASTS 


\\ 36ft. HIGH 


Kita comprise—-6 2) in. dia. 

Tubular Steel Bections of 6ft 
length, top-section and base, 

Picketsa, Guys and Fittings. 

YOU can purchase this 

normally expensive MAST 

for « fraction of ite cost 

Please add £1 for (return 

able) wooden carrying case 

The MAST is partica- 

larly suitable to take 

aerials for Tx., Kx., 

F.M. and T.V. (espect- 

ally COMMERCIAL) 

and has many other uses. 

, Extra 6ft. sections can be 

eupplied at 17/6 per section 
Carr 


£8.10.0 only {25 


Type 45ft. TELECOM. AERIAL 
fi sections, 6ft. Bin. x 2din., guys, 
etc.) This entirely complete set in carrying 
case 124 Gns. Carr. 17/6. Or 2 sets for £25. 
Carr. extra. British Manufacture only. 


ARMY TYPE 32ft. MASTS similar to above 
but 10 lin. screw-sections, suitable for 
permanent lightweight installation. Kit in 
canvas bag, 5/10... Carriage 12/6. 


U.S.A. 
MAST. 


spares 


\ IMPROVED TYPE 50 MK I | 


-68 
. 68A7GT, 1-v R108 
-30, 1-5U46, 1-6H6- 
QGT,1-68L70T,3-6B4G, 
/2-2, 1-468370T 
Caan ise 20% 9 % Lite. ee Se. peat axe. 
vader 


“ 85/- 


P.a4P. 12 


for errends thle remarkable low Price Buy now. aly 188 


“THE IRONGATE (M.0.) « 


2/4 IRONGATE WHARF ROAD, PRAED STREET, LONDON, W.2. 


bai eS RO he rte ieee oe 


co., Dept. (WW!) 


PAD. 
min 


186 


Quaty Cupstal Controlled 


TRANSISTOR OSCILLATOR 100K 


FREQUENCY: 
100 Ke/s. 


FREQUENCY 
TOLERANCE: 
+ “015°. over tem- 


perature range 
lorc. 60 C. 


FREQUENCY STABILITY: 


Less than 5 parts in 2 
million change with a 10 


change in supply voltage. 


OUTPUT: 3 Volts on open circuit conditions. |} Volts 
across a 20,000 ohm load. 


POWER SUPPLY: 6 Volts D.C. Power consumption 
5 milliwatts. 


WEIGHT: 30 grams. 


ALSO AVAILABLE 
and 5 Mc's. 


The design of quartz crystal controlled oscillators is of 
a specialist nature, and there are many problems associated 
with their use. in order to obtain the best performance 
and consistent operation, it is often desirable that not 
only the circuit configuration but also the physical layout 
should be related to the design of the crystal unit used. 

As established manufacturers of such units, we have 
developed a packaged crystal controlled transistor oscillator. 
Available in two forms, they will provide an accurate 100 Ke/s. 
suitable, for example, as a time base master frequency. 

By the provision of a suitable power supply, these units 
may be used as portable frequency sub-standards. 


IN FREQUENCIES | 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


TIMES MILL, HEYWOOD, LANCS. 
Tel: Heywood 6868 


LONDON SALES OFFICE: Telephone: TEMple Bar 4668 
A subsidiary of the Generel Electric Co. Ltd. of England 


WIRELESS WORLD 
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Ph polate to 
DEPENDABLE 


Our wide range of relays have 
one thing incommon~—they are 
manufactured to the highest 
standards. Whether your need 
is for Automation, Transistor, 
Type 3000 or Type 600 Relays, 
you can leave your specifica- 
tions in our hands with 
confidence 

Prototypes can be delivered 

in 1/7 days, and quotations 

for quantities and special 
orders given on request to our 
engineering department, 

which is always available for 
advice on special problems 


Please send your enquiries t 


DEPENDABLE RELAY CO LTD 


Ga Ainger Road Camden Town London NW3 Telephone: PRimrose 8161 


NOVEMBER, 


WIRELESS WoRLD 


ARDDS 
ARP} 
ARP4 
ARPI2 
ARP2! 


e~3weoeoeeeo! | 


Ce ne ee ee 
ionetiedee 


Brand new, indi- 
vidually checked 
guaranteed 


PEN220A ... 


All U.K. orders below 10/-. P. & P. 1/-; over 10/-, 


AND MANY OTHERS IN STOCK 


1/6; orders over £2 P.& P. free. C.O.D. 2/+ extra. 


VCRX258 (with 
scanning coil) 


Special Valves: 


WL4I7A ...15/- 


Overseas postage extra at cost. 


BRAND NEW ORIGINAL SPARE PARTS 
FOR ARS RECEIVERS. 


TUNING MECHANISM. 
post free 


(Gear), €2/10/- 


Please write your other requirements. 


Complete set of stron Coe rods (Ameri- 
can). Screw-in type 50, Si, 52, 53, 
total length 15ft. 10in., A. he FB 0.61 5in., 
bottom diameter 0.185in. together with 
matched serial base MP37 with ceramic 
insulator, ideal for car or roof insulation, 
€2/10/-, post free 


TRANSCEIVERS 68T 3-5 m/s. 
with aerial rods, microph H.R bh 
Key in full w 


together 
“is PAP OT 


FAMOUS U.S.A. FIELD. TELEPHONES 
in canvas or leather case, ctype EES €9 per pair 
post free 


LF. TRANSFORMERS. 4-5 Mc/s. 
made in 
1 


P.& P 


HRO MAINS power pack, input 115/250 v. 
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps. 
£3, inc. carr. 


VARIOMETERS for W/S No. |9. Fully tested 
and working 12/6. P. & P. 2/6. 


BLOCK CONDENSERS. 0.! mid. ey 
v. D.C. test 12/-. 0.0044 mid. 20,000 v. D.C. 
test 8/-. 0.5 mid. 8,000 v. D.C. vest 8/-. 7.5 mid. 
400 v. D.C. vest 3/-. 


ELECTROLYTIC CAN TYPE. 
12 v. D.C. VKG 2/6. 150 mfd., 25 v. D.C. VKG 
2/6. 848 mid. (Block), 450 v. D.C. VKG 3/6, 


FILAMENT TRANSFORMERS. Pri 
0-190-210-230-250 v., 50 c/s. Sec. |. 2.5 v. 
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v, 
CT at t! amps, . ——. Price 
210-230- 
at 4.5 amps. 
‘ ps, 4,000 v. insulation. 
£1/16/-. 


60 
67 viamps. Sec. |. 6.3 v. 1-6 amps. 2. 6. ..ct 
JZampes. 3. 6.3 v. CT Bampe. 4.6.3 v. CT Bamps. 
aiji P. & P. Sj-. 


working order 


American 
black crackle finish housing, 6/-. 


png od TRANSFORMERS. Primary 500 
ohms Sec. to match two 805 in push-pull 
ae Pe & P. S/-. 


LL aay eg Relay supply. 
230 v . 0-27/29/31 v. at 0. 
P.& - a 


MARCONI SIGNAL 
TFI44G 85 kcjs., 25 Mc/s. 
dard. £70, delivered free. 


COMPLETE SET OF STRONG AERIAL 
RODS (American). Screw-in type MP49, 50, 
51, 52, 53, cotal length I5ft. 10in., top diamecer 
0.615in., bottom diameter 0./85in. together 
with matched aerial base. MP37 with ceramic 
insulator, ideal for car or roof insulation 
€2/10/-, post free. 


TELESCOPIC AERIAL MASTS. 7 sections, 
total ft! rds. immediate erection, €4/10/- 
each or per pair. Post free. 


LIGHT HEADGEAR ASSEMBLY. ideal 
for mobile use. Headphone 600 ohms carbon 
microphone. 18/-. P. & P. 3/- 


ARSED and IF. Receivers, completely 
overhauled and tuned, €60 and €57/10/- respec- 
tively. Completely rebuilt with P.V.C. wiring, 
cas. 


Primary 
amps., 15/-. 


GENERATOR. 
Made up to new stan- 


Modulation Transformers (U.S.A. Collins), 
primary imp. 6,000 ohms. C.T., secondary 
6,000 ohms, 20 W., 9/6 each, post free. 


Microphone Transformers. Balance input 
~ o ohms. U.S.A. manufacture. 7/6. 
. 16 


P. C. RADIO LTD. 
170, GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 


3,200- 


Hy Generator Type ae. 


Mc/s. Fully guaranteed 


Low Resis dph 


type CLR 5§/-; 
P&P. i/- 


brand new, 
arn Armature. 7/6. 


oe» apie Vaivehoiders 3/—- each P & 


19 wire- 


Mains Power gag A mo for No 
Ws v 


less set Made by of Canada 
A.C. Brand new, €15. P. & P. €I. 


Vacuum Condenser. 


32,000 v. 50 pF. 
Post free. 


, 15/-. 


RIO? Receiver. Covering 2-8 Me/s. 6 v. D.C. 
New and tested €4/5/-. Carriage paid 


RIOPA Receiver. Covering 2-12 Me/s.-6 v 
D.C. New and tened €5/5/-. Carriage paid. 


SCR.522 RECEIVERS ary" — Me/s., 
including all valves, 15/-. P. 5/-. 


VIBRATOR UNIT. 12 v./180 v. 60 mAmps. 
Exceedingly well ‘itered and smoothed, 
excellent for car radies. New. includin, 
OZ4 valve and vibrater. 12/6 P. & P 


CARBON wy ¥! MICROPHONE. G.P.O. 
type 2/6. P.& P. I/-. 


URGENTLY 

WANTED 

Speech Amplifiers 
BC6i4 E or H 
and 


Junction Boxes 
JB70 


£17.10.0 


£10.0.0 


PERSONAL CALLERS WELCOME 
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MICROWAVE 
DATA TABLES 


by A. E. Booth M.1.E.£., GRADUATE 1.£.€. 


tial book 
An essen ia 00 This new book forms an accurate and labour-saving aid for com- 
putations involving basic microwave quantities which occur continually 
for research workers ' 
in design and development work on waveguides and similar trans- 
. 
and designers mission lines, such as decibel relationships, guide and free-space 


wavelengths, voltage standing-wave ratio, and voltage or power 


rou ready reflection coefficients. Printed on stout paper and strongly bound 


to withstand constant usage in design office or laboratory, it contains 
26 tables comprising over 23,000 separate computations. The 
figures in the tables have been computed on a Pegasus electronic 


digital computer to the limit of practical measuring accuracy 


Over 23,000 separate computations 
27s 6d net by post 28s 8d from leading booksellers 


Published for *‘Wireless World” | 
llifle & Sons Ltd. * Dorset House Stamford Street * London SE\ 


‘arcuax | | INSTRUMENT 
TAPEJAK 
The first Transis- 
wiatitac||! REPAIRS 
specially designed for 
2 a DON'T WAIT. TAKE ADVANTAGE 
OF OUR QUICK SERVICE, COMPETI- 


*% High Sensitivity 
. TIVE PRICES AND GUARANTEED 
wren eee REPAIRS. 


cuts 
*& Pre-setting for We speciolise in the repair and conversion 
MW. Programmes of the following :- 
tuned for MULTI-RANGE METERS, 
M AMP-VOLT-WATTMETERS. 
s 9 0 ELECTRONIC AND ALL ALLIED 
THE TELETRON MEASURING EQUIPMENT. 
co., LTD SPC. LABORATORY EQUIPMENT. 


12B, Station Rd LEDON INSTRUMENTS LTD. 
London, E.4 96, Deptford High St., London, S.E.8. 
SiL. 0836 TIDEWAY 2689 


PU 


MULLARD “CIRCUITS 


for 


AUDIO AMPLIFIERS” 


This latest book k, price 66 
post (U.K.) 

All parts in stock for these desig 
cluding punched chassis, prince 
panels, special switches, and wans 
by Gilson, Parmeko and Partridge 
Detailed price lists of compovents 
of these circuits on request with sta 
envelope please 


HOME RADIO OF MITCHAM 


Dept. W, 187 London Read, Mitcham, 
Surrey. MIT 3282. 


ONADUADDUUADEDUGERGU AGREE A ARGUE AAGOHERAEASEDAAEDLAD LEHI 


ssissenienieaniatiannnnnansnnnasasaisanniensiniasanannannnnnnnnanil 


SANTUVEUTTUEDEOCLOADEAE EOE AEDOU EEE 


3 


P.A. Operators, SOUND engineers, 
or anyone with the PROBLEM of what to try for price, 
performance and reliability MUST see and hear:— 


AMPERIAL 


Versatile compact 7 valve 40 watt amplifier with mic., gram and/or 
tape inputs; 4, 8 or 16 ohm output; Treble, bass and two volume 
controls; Mixing circuitry and two negative feedback loops. 

Weight of O/P.T. 7}lbs. Mains 9jlbs. Overall size 13 « 10} = 6jin. 
Total weight 26lbs. £42 10 P Od. carriage 5). 


further details of this and other versions by return. 
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WIRELESS WorLD 


DEPENDABLE RADIO SUPPLIES LTD. 


12a TOTTENHAM STREET, LONDON, W.I. 
Phone: LANgham 7391/2. Hours of Business 9-6. 


(2 minutes Goodge Street Station. 
Callers welcome. 


Opp. Heals in Tottenham Court Rocd) 
Terms: Cash with order or C.0.D. 


No. 19. SUPPLY UNITS 
| Mark Il. Ref, ZA. 15208. 


250 volts at 125 mA 
nA 
N Tropicalised 
No. 2 Ref. ZA. 10572 
nput: 12 volt r switched to 24 


5 volts at 120 mA 
r 


2 volt br Pack Rectified 
O24 Vaive 
ry Type G634 
these units are smoothed 
Type ZA wis 
‘ 19 Wes . 


Vibrator 


Dual 275 volts at 110 mA 
ics at SO mA 
ese units are smoothed and 
ed both H.T. supplies 
at 57/6. Plus 7/6 carriage 


DEPENDABLE 4-5 WATT TRANSISTORIJAMPLIFIER 
Can be supplied for 6 or 12 volt operation 

standard Mode! input supplied for low impedance microphone or high 
edance pickus 

Transistor Line-up. Power Transistor output V3030P. OC 72. OC 75 

Current consumption. Standing current 220 M/A. consumption. On full 
me 350-400 M/A. consumption 

Controls. Volume control and tone control with on/off switch 

Output socket. Tapped at 3 ohms., 7) ohms., 15 ohms 

Physical Size. Depth 6in., Width Sin., Height 2hin. Case made in mild 

steel finished in two tone enamel 

also be ficted with two independent inputs and volume 

be supplied with separate A.C. Power Pack at extra cost 

ndard Models—€18/5/-, including one 7) ohm Horn Type 

@ is subject to discount for Trade Enquiries 


The above unit car 


ROTARY 
TRANSFORMERS 
Delivery ex stock Quotations on 

application 


H.T. 31 
Input 11.5 ¥ 
Output 250 
v.at 125mA 


H.T. 72 
Input 11.5 ¥ 
Output 490 
v. at 65 mA. 


AS SUPPLIED TO GOVERNMENT DEPARTMENTS AND 
LEADING MANUFACTURERS. NEW AND BOXED 


ROTARY TRANSFORMERS 
Made by DELCO 


TYPE | 276 Pp. & P. 3/6 
TYPE 2, 37/6 & P. 3/6 


DYNAMOTOR 
ROTARY TRANSFORMER 
NEW & BOXED 
D.C. input 27 v Output 285v. at 
75 mA., 37/6. O.C. input 12v. Output 
250v at SOmA. 47/6. Postage and 
Packing on each, 3/6 


UNREPEATABLE OFFER LESS 
THAN HALF MANUFACTURER'S 
cost 


Brand new single phase motors suitable 
or tape recorders, radiograms, work- 
shops, etc., etc. Has many uses. Rever- 
sible 200-230 v. Sin. oz. torque. 1,400 
r.p.m. Capacitor start. Weight 4$lb. 
Length overall Sin., spindle both ends. 
fin. x din., fin. x gin. = Price, incl. 

and capacitor, 55/-. 


HEADPHONES. D.L.R.2 and O.LA.5S. 
Balanced armatures. 6/6 pair, P. & P. 1/6. Single earpieces 3/6, 


Brand New. Low resistance. 


POST OFFICE 
RELAYS 


TYPE 3,000 


BUILT UP TO YOUR 
REQUIREMENTS 


COMPONENT PARTS ALL PLATED 


Yokes, 3/- each Top Plates, 34. each Fixing Screws, (with 
Armatures, 9d. each Bottom Pilates, 3d. insulator), 2d. each 
Adjustable, 1/3 each each. Buffer Blocks éd. 
Spindles, 1/- each Armatures Screws each 

adjustable, 4d. each 


BUILD UPS CONTACTS COIL VALUES 


Silver Platinum Single Twin 
3 - a4 Ohms 3/- 5 


1,000 

» §,000 

» « 10,000 

c/o » 9» 20,000 
Other build ups to order all », 40,000 
types of relays built to your 


specification *Slugged coils extra 


Type 600 also available 


SIEMEN’S HIGH SPEED C/O RELAYS 


250+ 250 ohm Twin Coils 6/6 1,000 + 1,000 Ohm Twin Coils 
650+ 850 ,, ; - 86 1,700 . 1,700 


G.E.C. MINIATURE SEALED RELAYS 
= Ups tas es 


' 
6 
24 
6 
12 
1.3 
6 
12 


3 
3 
] 
3 


SeOeeeeeeoeoeoeoeeoeooe 


2 
40 
670 
40 
180 
2 
40 
180 
2,500 
2 

2 

2 
40 
40 
180 
180 
670 


48 
' 
' 
' 
! 
6 
6 
2 
12 
24 


Z.530031 


S.T.C. MINIATURE SEALED RELAY 
4184GD 700 2c 24 
1/6 Post & Packing on all relays 


A.C. a 
TRANSM 
TRANSFORMERS 
TYPE 900763-50 

CLASS MODIFICATION 
Primary 10,400 ohms 
Seconday 4,300 ohms 
NEW, BO XED, £3/10/- 


carriage extra 


HEAVY DUTY SLIDING 
RESISTORS 
Supplied in two ty 
250 watts to carry ome Resistance 0.4] No. 2 ZB 0300. input 
ohms, worm drive, also 125 watts, 12 amps. 6 v. Output 230 v. 
Resistance | ohm. slider. Suitable for charging] 100 mA. BRAND NEW. 
board, etc. Size 9x 4x 6in, high. Brand new.| Completely encased 25/- 
Boxed. Price 12/6. Post 3/-. each, plus 3/6 carr. 


SUPPLY UNIT 
VIBRATORY 


LOUDHAILER SPEAKER UNIT. im 740. 6-8 watts output. 

Weight 10ib. Size: depth 7hin., diam. | ing. 

spun solid steel. Hammered finish. PRICE | 57/6. Corrine & Packing 7/6. 

ICEAL foe SPORTS EVENTS, ELECTIONEERI AND SOCIAL 
U V 


TANNOY. Ex Govt. RE-S 


DETRASST SERARERS, impedance 730. 
Handling cap. 8 watts. At a special price of 15/-. Post 3/6. 
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~pancains with personal sevice.” || LOUDSPEAKERS || new sooxs on 


al ° watts output brand ew. M10 Ditto, by G. A. BRIGGS ! EL s 
4 of odels, sto . =e Gm | i i 
pty yotes, 04 17/6. oa lah, ‘Dette 100 wate, anv, + —~b—-—% —atane 5 31 chaptere toch ~~~ “--~y¥ — eg Yd 21/- 


- fe Carri > 
a RG. Stove Tie ocdde mainiend cues oe Reminiseences— Frequency Responses Directiona Microwave Data Tables by Booth 


~ and Phase Effecta—Baffies, Cabinets and Horns | Postage |/- 
BOTAR CONVERTO B hi re -4 t i» | 
mv. od input, 230 tl 50¢ 155 wetts eutpel im Electro-static Speakere—Stereo—Audio Fairs and | | | Building the Amateur Radio Station 


case, with 3-pin flush output socket | Concert Halls. Sales to date over eng p by Berens Postage | /- 


absolutely brand a d I” pack: | PRICE 19/6 (2 - i 
y new and unused i. original’p on | Fundamentals of High Fidelity by 
A email) number left | Burstein Postage | /- 
ph ng He SOUND REPRODUCTION Pere stokes daca 
50/230 v. to mit Third edition, fourth impression, 368 pages, 315 adio Circuits, new editio y Mille 
} illustrations. Chapters on Resonances—Cabinets The A.R.R.L. Radio Amateurs Hand- 
Room acoustics— Response curves with Osecillograme book 1959 ‘ostage 1/9 
1.5 to 10 Mc/s, can be ased up to 30 Me/s, u put in | Crossover net worke— Recordi ng Ay Records Foundation of Wireless, 7th Edition by 
good condition, 39/6, a» new slightly us ete | Pick-ups, ete. Total sales exc 35,000 Scroggie Postage | /- 
~ x ‘ ‘ , Po ree . 
with instruction book and « circuit §5/-, 4 b | PRICE 17 8 18/6 Post I Practical Transistor Receivers, Book | 
UNIGATION “RECEIVER R10. 9 PIANOS, PIANISTS AND SONICS pea cobs 
M: 18-250 ‘ ‘ Radio Valve Data by Vireless World 
Fr s 4 metres . | ok for sound enthusiasts and music lovers written Postage 8d 
e I + Used but y em | in G. &. Briggs’ entertaining style. Chapters on piano | ® 
only £7 19 6 po P #1 mainiand | history and str tion—Harmonic analysis—Touch Oscilloscope Technique by Haas 
ery good condition : | Tone—Tuning 192 Pages, 102 illustrations Postage !/- 
CR 00/2 and 6 Mod e2° 10/-. Carriage £1 mainianc “PRICE 10/6 (11 Post Free) | T.V. Engineers Pocket Book by Hawker 
BATTERY CHARGERS. 200 +. ac. input, « i Ind Edition Postage 8d 
output at 10 amps. with meter. fine and coarse controls | Sold ha i ale ewe 
@, 19, oF 24 v. batteries to be charged, fused | ld by io dealers and : f Wireless World Diary 1960. Postage 6d 4/6 
with onjofl switch 1 Carriage £1 mainiand | Published Collins Radio Diary 1960. Postage 6d 5/9 
RECTIFIER SETS. 2: ip put, 2 i.e, a | Brimar Valve and T.V. Tube Manual 
o4 t No. 8 


MH amps ge ,) : ; : ” W d ] Postage 8d 6/- 
amps. output, 7 =; 230 v. ditto 3 pi 36 | 

80 amps. £20. : 7. 3 ph. input, 36 v. ¢ 

og ames. pie oon OS dad harfe aie UNIVERSAL BOOK CO. 
a ae WIRELESS WORKS LTD. 12 LITTLE NEWPORT STREET 


4. 
* Pyranol ” of! flied 10 uF 2 kv. wkg IDLE BRADFORD YORKS. LONDON, W.C.2 (adjoining Lisle Street) 
(part of the Transmitter ET4336 22/6 ea.; 1 dosen | Te ] 35/6 Grams: “Whartdel” Idle Bradford | 


100 16/- ca Packing and 


Ericson high resistance 4,000 ohms, 
D.L.RS low resistance, 7/- ca., with 
P.P. on each 1 
. 6 ¥. dc. input, 255 v. dc. 
output 175 mA., type 57 by Hoovers, brand new, 17/6; 
12 v. ditto midget type 310 ¥. dc. output 30 mA 
P.P.1 


Pitsonarn 1 LINEMEN'S caverT 1 BELTS. Leather LOUDSPEAKER 
See Lares wre =|| A D ounsPEAKER | RADIO & ELECTRONIC 
A 


Moving coil’ No 13 round 


HAND MICROPHONE. 

Zin. diamet th thumb press switch, bra % 

eal 126. FP 1/-. Inserts for same, 4/6. P VIES FOR ENGINEERS 
ANTENNA CURRENT INDICATOR. 5 s 

- ag S P.P. 6d GOODMANS WESTREX 45> ater 172 


Part of 19 set Mk. I ENSEN G.EC WwW. The MORSE CODE is still, and 

Jens & BF ac. always will be, the basic Code for 

. conversion AMPLIFIER CONSOLE penn, individual Signalling, whether on 

, Nae QUALITY AMPLIFIERS CHASSIS visual or telecommunication circuits. 

<8 hinged id LOUDSPEAKERS LP RECORDS So add this simple and interesting sub- 

fitted, 5 micro and 2 toggle YOU CAN SEE YOUR CABINET BEING MADE IN ject to your qualifications. Apart from 

switches, relays, con ther componente OUR WORKSHOPS the pleasure derived from this extra 

——=¥ begets % Sr P. 2/6 Pa | . , Wehbe e 8.30 ledge, it counts for much when a 
ed 2in. 1 m t met er i ‘ : 

MBsonns. 00°. other componente » 12 6. P.P.1 jemonstrations Without pen till 5. step up the ladderis under consideration. 


500 v., Series 2 Max 0 Megohms Appointment Saturdays Write for the CANDLER BOOK OF 


i, Pos . re ag ig how * 
CABLE AnD WIRE. Henirs oo, vnirabder 2s, || A. DAVIES & CO. (Cabinet Makers) onlte sedad a mathe 


eh an 10.6, 00 ye cntned o's {oe PP ee || 3 PARKHILL PLACE (off Parkhill Road), the Morse Code wil prove. 


per 100 yards a wines kr 6076, 35/- LONDON, N.W.3. GULLIVER 5775 | CANDLER SYSTEM CO. 
Sa S40ft. Few minutes walk Belsize Park Underground | (56W) 522 ABINGDON ROAD. LONDON. W.s 
Candler System Co., Denver, Colorado, U.S.A. 


Discharge), 
17/6, P.P. 1 


Terms ‘ 


san, 3, THOMPSON, | RADIO’ TELEVISION 


Phone : Codicote 242 nom J Dvorr CAR BATTERY 


INDEPENDENT 200/240 volt MAINS SUPPLY 
AMERICAN DYNAMOTOR UNIT. Input 
12 volts, Output 200/240 volts at 100 to 


mee The finest method || YOU ore invited to apply for 190 watts and 180 watts 
al for cleaning records a copy of our illustrated brochure ee) ee 


and price list which gives full 
. 7 oa users | | details of our wide- range of 


THE ‘6 Runs RADIOS, ' TELEVISION MAINS 
Dust Bug QUARTZ CRYSTAL UNITS LIGHTING, Maen THOUS- 

R th 
AUTOMATIC GRAMOPHONE RECORD CLEANER which are renowned for their 200/250 volts universal AC/DC ~s 
PATENT APPLIED FOR — ioe! continuous duty. Will last a 
Py ° ifetime. Brand new dit: Fully tested and 
a Accuracy & Reliability ready for Sashedinte aened SIMPL PLUG IN. 

Price reduced to 17/6 (plus 5/10 purchase tax) Cost American Government 840 Each 

OUR PRICE ONLY £4 

Gum yur leaat duster o THE QUARTZ CRYSTAL co. LTD. Carriage packing and insurance 20/-. 
CECIL E. WATTS LTD. Q.C.C. Works, Telephones: SEND S.A.E. FOR FULL DBTAILS. 
Sikeiteinieh inter Ons Ritiicnded Reccbeted Wellin ‘on Crescent, | MALden 0334 & 2988 Dept, “8, SCIENTIFIC PRODUCTS, 


Darby House, SUNBURY-on-THAMES, MIDDX alden, Surrey. Menor W 
ee BLACKPOOL, Lanes. 
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and MAIL ORDER 


52 Tottenham Court Rd., London, W.|! 


@ Open 9-6 including Sat., Thurs. 9-1 


WIRELESS WORLD 


a¢ E RV | Cc E 
@ LANgham 014! 


WAYMOUTH GAUGE AMPLIFIERS 


Type FAB Range = 750-1250 pFd: 
FAA = 1500-2500 pFd. 


Originally designed for sensitive accurate measurement of very small 
changes in the capacity of a simple sensing unit such as that caused 
by diminishing content of fuel tanks 


The capacity change alters the frequency of a 25L6 oscillator which 
effects the 25L6 output valve to produce an equivalent deflection on 
a milliameter. A special moving coil mechanism in the amplifier anode 
provides mechanical feed back to an inductance in the oscillator grid 
circuit, raising its frequency to the cut-off value of the low pass filter 
which intercouples the two valves, thereby maintaining a state of equili- 
brium and a constant reading. 


Capacity of sensing head, co-axial cable, and input circuit is tuned by 
trimmer ro datum deflection. 0 = 2 mA. fsd = 7 mA. 24 volt da. 
supply. Capable of being adapted by addition of transistor output 
amplifier to give extraordinarily sensitive response to very small ardness 
tance changes and used with a variety of sensing heads for h 

and thickness testing, fluid and salinity control, proxientty switches, 
Complete with valves and technical information 55/- —} — 


AIR POSITION INDICATORS 


Incorporates 3 precision engineered ball-and-plate infinitely 
variable resolving gears, and a variety of miniature spur, 
bevel, and worm gears and drives on detachable mountings 
providing an infinite number of ratios. Also contains toggle, 
push-button, and rotary switching, repeater motor, 4 electro- 
mechanical counters, miniature lampholders, and a vast 
quantity of other useful modelling parts. On diecast base 
with aluminium cover, size 1] 7% X Sin. Can be used 
with differential gearing to provide fully integrating average 
speed indicator. In new condition. 26/- post free 


ETCH-YOUR-OWN PRINTED CIRCUITS 
For Home or Laboratory use 


Etch-Y our-Own kits provide chassis and wiring in transistor 
and miniature layouts. Losses and stray capacities cut to 
a minimum. Exact duplication of prototypes ensured. 
Each kit contains more than sixty square inches of laminated 
board and sufficient chemicals to make dozens of printed 
circuits: additional board to order. High quality materials, 
completely safe to handle and carefully prepared to ensure 
fine definition and consistently satisfactory results without 
laboratory technique. Comprehensive instruction book 
supplied. Fully guaranteed. 21/- post free. 


WAYMOUTH BALANCER RELAY 


Highly sensitive, twin channel differential moving coil 
mechanism that responds to current unbalance and at a 
predetermined level operates one of two double pole slave 
relays; one 5A pole for effecting the circuit, while the 
other provides holding current to avoid hunting until the 
two circuit currents are fully balanced. 30/- post free. 


GEIGER 
£10 COUNTER 


Circuit embodies U.K.A.E.A. 
patent. Specially moulded 
case. 

Currently being 
throughout the world 
Three ighly sensitive 


supplied 


ranges—highl. 
—light—portable—visual and 
audible response—plus output 
socket. 
Ideal for introduction to radia- 
tion measurement and nucleonic 


circuitry. Specially written 
pias instruction manual sup- 


Batteries £2.15.3 extra. 


KIT of Parts £4.17.6. 
Identicdl Parts. Guaranteed 
Performance. 
ay and printed o—_ 
‘or battery 
(assembled pack sack’ fr is-3 ee mm 
ully illustrated assembly in- 


and Service 
Spars permanently 


New Model—£16.0.0 


Increasing and improved 
production has cut size, 
weight and cost. : 


VARIABLE SPEED 
HYDRAULIC GEARBOX 


The specially made oil-filled 
casing houses a hydraulic 
torque conversion unit 
originally precision made by 
Westinghouse from high 
quality materials for the U.S. 
Government at an acquisi- | 
tion cost exceeding £150 | 
each. Highly suitable for 
lathe head drive, workshop 
variable speed power take- 
off, etc. 

Basically the unit is a back- 
to-back mounted, oil sub- 
a a 
ment hydraulic pump (in 
shaft) feedin tole 
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CLEAN AND SILENT 
| TAKE ay reon.ens | J. Greaves 
11 Marlborough Road, Town Moor, 
| 


D.C... A.C. = = 


UP TO 100 WATTS 
WITH THE NEW 
FELGATE ELECTRONIC 


TERMS: Cash with order. All orders des- 
SOLDERING patched same day. 6d. per item 
postage. Post free over £3. 5% 
discount on orders of £10 or over. 
All valves BRAND NEW and 
GUARANTEED. 


Mail Order Only. NO CALLERS 


INVERTER 


5Y30T 6/6 | DH77 g 8 EZA0 


TRADE MARK 6nwe 66 BOCES] 

FOR 25 YEARS suis | moose 
THE BEST ELECTRIC axe fie | Rouen Ble | tim =F 
SOLDERING IRON mm; = ig| Bouma ge | Fae 


2 
sz 
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‘ 
25 watt Instrument Model (Illustrated) 19aT? Bi BFS5 f 8 Pres + he 
5 
RELIABLE 
SPEEDY 
LONG-LASTING 
i uyss 


4 Leaflets on request from: DFee i- | Byes + ¥R150/30 "s 
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NO MOVING PARTS 
FREQUENCY CONTROL 


Ww. T. HENLEY’'S —— 


TELEGRAPH oem Metal Raniliens 

Manufactured by WORKS CO. LTD. afie | i me Hr i | aM 6 
RADIO MAILING LIMITED + = tka vO oe _ oi 
STUDLAND ee STREET, poo tog, 1 Holbora, LISTS PRE 


» We Phone: CHAncery 4361 


G.P.0 TOOLS AND range instruments 


GRAM GAUGES. Full range instruments L 0 C K W 0 0 D 
FERROGRAPH RECORDERS || cis ec 'hcce Fosse ts pox 93" 


springs, etc. - Post 1/9d 


ARMATURE ADJUSTERS. A very useful ENCLOSURES 
Tandberg Stereo, Harting, etc. tool offered at half price 15/-. Post 2/-. eee by “ae reeeenins © 
baal elevision uthority im the 
Persona! Recordings, ee oe British Isles and Eire 
Tape to Tape/Disc Service Send ty: stamp for Hand Tool Catalogue for High Quality Monitoring 
GRIFFITHS HANSEN (Recordings) LTD. ASHMEAD ROAD, LONDON, S.E.8 LOWLANDS ROAD, HARROW, MIDDX. 


24/28 Foley Street, Lendon, W.! 


MUSe@um 2771 cece 


—PRECISION SHEET METALWORK— | wavyn ENGINEERING WORKS 


———~ Bngineers io the Radte ona 


We specialise in manufecturing of 


Chassis in all metals, lerge or ama!! Manufacturers of : : Chassis, Small 
RE PANC Oo MINI-3 quantities to your own spesipentions Pressings, Machined Components, 
7 Wiring and Mechanical Assemblies, 
A new local station pocket transistor V. W. BEAMISH to specification. 
Shardeioes Garage, Shardelocs Ré., New Oross 
Radio. London, 8.£.14. Single end Production Quantities. 
@ Size Sin. x 3gin. x IRin. Telephone: TiDeway 4795 7, — oa et HERTS 
lephone : ord 
@ Long and Medium Wave. o a 
@ Dual Ferrite Aerials. RADIO & 
@ Loudspeaker reception. TELEVISION COMPONENTS ENGINEERS! ! 
@ Regenerative RF Reflex Circuit. We operate a prompt and efficient ne 
Send Now! 1t/6d. (post free) for MAIL O R_ Service. k at z. 
easy wiring plans, instructions and 3d, stamp (only) for catalogus. sar at 
price list. ames H. Martin & Co. Finsthweite, ney a owe 
Mail Order and Trade: jewby-Bridge, Ulverston, Lancashire. of Basinesring — 
10 EXPERIMENTAL " Radio 
DUCTS LTD., Instrumentation at its best . . . on ty 
33 Much Park St., COVENTRY “ 


Tel. : 62572 
Wholesale Enquiries and Export: 


REPANCO, LTD., 
O'Brien's Buildings, 203-269, 
Foleshilli Rd., COVENTRY. 

Tel.: 40594 


mf 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


LEIGH COURT - TORQUAY ~* Telephone 4547/8 
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SKILLED MEN! 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


VACANCIES 


Up to £25 tax-free Bonus plus 
vient first-rate wages for two weeks of your time 


DRIVERS RE you in a skilled trade? Then you can as yourself. Don’t miss this chance! Send off 
DISPATCH probably add a tidy sum to your income the coupon now to: H.Q. A.E.R. (R. Sigs.) 
| RIDERS by joining the Army Emergency Reserve Blacon Camp, Chester. 
DRAUGHTSMEN For one thing, you get pay andallowancesat — ss 
DRIVER full Regular Army rates whilst in camp. And 
| POST THIS OFF RIGHT AWAY! 
| ELECTRICIANS the more your skill's worth in civilian work, 


| Please send me—without obligation—the tlustre- 
| RADIO the higher your Army rank and pay. Better ; 
| MECHANICS 


Phan rane many For this you just spend 14 days a year ata 


camp, working on your own speciality. And 
TELEGRAPH , , . ' 
MECHANICS money's not the only profit you get from that. 
You get a grand refresher course, giving youa ADDRESS 
OPERATORS 
lot of new ideas, and putting you right in touch 
m with the latest Army developments. And you 
THE ROYAL get a welcome break from the usual routine, 
SIGNALS with sports, games and a great social life. For emacs 
the place is full of people with thesame interests 


ted booklet telling all about the Army Emergency 
still, you also get £9-£25 bonus tax-free. Reserve. 


(WD/AER) 


a eee SSSR SR OND ED SND 


have vacancies at A.W.R.E., 


seer ELECTRONIC MECHANICS ENGINEERS 


Skilled craftsmen who have received training in 
H.M. Forces on Radar and/or eee thet ho see With practical laboratory experience are 
ting equipment or who have considerable Industria ected Gor ean a , eal 
experience in Electronics are invited to apply. required for work on the following: 


Houses will be Be nos married applicants, TELEVISION Lge pe ep 

recruited from outside our Assisted Travel Area, EQUIP! NT 

after a reasonably short waiting period. 
VOCATIONAL TRAINING TELEVISION RECEIVERS 


Considerable financial assistance is given to employees 


taking approved technical courses and a day off with TELECOMMUNICATION FQUIPMENT 
pay to attend classes may be granted in approved 
cases. 


UME QQ» | | DEVELOPMENT 


MEASURING INSTRUMENTS 
An Illustrated Brochure is available giving details of 
i. Work is varied and interesting and our rapid 
aan S ow. expansion offers outstanding opportunities 
Contributory Superannuation Scheme for advancement 
Recreational Facilities. 
if you would like a copy of this brochure send a 
postcard, quoting Ref P.A. 388 to 


INDUSTRIAL RECRUITMENT OFFICER, BRITISH RELAY WIRELESS LTD. 


Labour Office 
y 1-7 Croft Street, S.E.8 
A.W.R.E., Aldermaston, Berks se x 


Applicants should write to: 
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AUTOMATIC TELEPHONE & ELECTRIC COMPANY LIMITED 


are you 
A PROFESSIONAL ELECTRICAL OR MECHANICAL ENGINEER? 
A GRADUATE, OR EQUIVALENT, IN ELECTRICAL ENGINEERING, 


interested in 


do you know 


if so 
you have a place in 


FUND. 


write to 


do you want to know the meaning of 
BINARY TO LINEAR CONVERTER? 
BOOLEAN CIRCUITRY SIMPLIFICATION ? 
RELIABILITY AS A FACTOR IN COMPONENT SELECTION? 


ELECTRONICS, MECHANICAL ENGINEERING, PHYSICS? 


COMPUTATIONAL CIRCUITRY AND TECHNIQUES? 
DESIGN OF LIGHT MECHANICAL ENGINEERING DEVICES? 


AN EXPANDING RESEARCH AND DEVELOPMENT ESTABLISH- 
MENT WHERE ORIGINAL THOUGHT AND METHODS ARE 
RECOGNISED AND ENCOURAGED 

GENEROUS STAFF CONDITIONS AND CONTRIBUTORY PENSION 


PERSONNEL MANAGER, A. T. & E. CO. LTD., 
EXCHANGE LABORATORIES, CHEAPSIDE, LIVERPOOL, 2. 


sending full information of your qualifications, age, experience and interests. 


BRITISH NATIONAL 
RADIO SCHOOL 


PRINCIPAL: Mr. J. SYKES, M.1.E.E., 
M.Brit.i.R.E. 


Britain’s only Privately Owned 
and Conducted Radio Corres- 
pondence Schoo! 

(Est. 1940) 


Not the BIGGEST— 
simply the BEST 
for 
City & Guilds, Brit.I.R.E. 
and P.M.G. (Part 1) 


Also Morse Code on Records 


B.N.R.S., 66 ADDISCOMBE AD., 
CROYDON 
Phone ADDiscombe 334/ 


VACANCIES IN 
GOVERNMENT SERVICE 
A number of male vacancies offering good 
career prospects, exist for 


RADIO OPERATORS 


Write giving details of Education, Qualifica- 


tions and Experience to :— 
PERSONNEL OFFICER, 
(3/R), G.C.H.Q., (FOREIGN OFFICE), 
$3, Clarence Street, Cheltenham. 


TELEVISION ENGINEER 


With servicing experience and good 
theoretical knowledge, required for 
interesting and varied work, mainly 
experimental. 

Good security and outstanding pros- 
pects in expanding organisation. 
Write, stating age, experience and 
qualifications to:— 


BRITISH RELAY WIRELESS 
LIMITED 
Cc. E. Dept., 397 Albany Road, 
S.E.5 


ELECTRONICS EXAMINERS 
REQUIRED BY 
MINISTRY OF SUPPLY 


at Bromley, Woolwich and other 
locations in S.E. England 


Duties cover inspection and testing of elec- 
tronic equipment including radio and radar, 
accessories and components, and involve 
the use of meters, signal generators, oscillo- 
scopes, bridges, etc. Applicants should be 
familiar with electrical and electronic speci- 
fications and be able to read circuit diagrams. 

Rate of Pay (London Area): 242/4 rising 
to 257/4 for 44-hour 5-day week. (Certain 
work carries a maximum of 267/4.) The 
provincial rate is 2/- lower at all points. 

Leave: Two weeks (88 hours) paid annual 
leave rising to three weeks (132 hours) after 
5 years’ service in the grade. Paid sick leave 
scheme 

Candidates must have served a recognised 
apprenticeship (or have had equivalent 
experience) or have served in H.M. Forces 
in an appropriate skilled trade. 

Prospects of advancement. 

Apply giving documentary evidence of 
qualifications to:— 
ADMINISTRATIVE yy! & (W.W.), 

£.1..D., MINISTRY OF SUPPLY 
GOLF ROAD, BROMLEY, KENT 
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The Autocar 
ROAD TESTS 


Autumn 1959 


now available 


Covering 20 of the latest models 


Wolseley 6/99 

Triumph Herald Coupé 
Auto Union 1000 

Dodge Custom Royal 
Vauxhall Friary Estate 
Rambler American 

N.S.U. Prince 

Elva Courier 

Pontiac Bonneville 
Renault Dauphine Gordini 


Vauxhall Victor de Luxe 

Rover 3-Litre 

Vignale Vanguard 

Armstrong Siddely Star 
Sapphire 

Fiat 500 

M.G. Magnette 

Austin Gipsy 

Austin A.55 Cambridge 

Triumph Herald Saloon 

Goggomobil TS 400 


Each report contains a description of the car’s behaviour 
under varying conditions, photographs, plans and technical 
information. 
6s. 6d. net by post 7s. 2d. from all booksellers 
Published by Iliffe and Sons Ltd. 

DORSET HOUSE STAMFORD ST. LONDON S.E.1. 
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EARN what you’re 
really worth! 


You've got ability—everyone has. But are 
you making the most use of it—to earn what you're reall 
worth? If not, let ICS training develop your ability and help you 
to a better job, with more security! 


Take the right course now .. . 
Advertising and Maths. & Machine Drawing Exams.: LMech.E., Soo. of 
ints Salesmansbip Farming and Horticulture Eugrs., Cert. in a 
lopy writing Pig and Poul K 
Commercia] Travelling dor mm e Venstabte Motor Engineering 
Sales Management Growing. Motor Mechanics 
cath A Tia LAMA, Bea SES Genel Feuer 
» SMA, : RES. 
TA. Fire Engineering The Amateur Photographer 

Architecture and Building fnetn of Fire Engnre. EBram.: P.D.A. 
panties ©. _— ‘tion General Education — teks 
Exams: RLCS, 1Qs., Good Bnglish Radio 

LLOB. < O.CE Subjects S! Industrial Electronics and 
Art Computors 
Commercia) Illustrating. t Radio Servicing. 
Oils and Water-Colours Industrial Management TV. and Eng 
Commereial Uffice Manageinent Practical Radio (with kits) 
Bookkeeping Personnel Br ot LRE. ot 
Office Training Exams - net. Bxame.: Brit. Boe. 
Shorthand ry Typewriting. Mangmt. Inter., Final and Engrs, C. & G. Certs. for 
Exams: LCW.A., O18. Cert. in Foremanship. Telecom Radio 
C.CS., ACCS., Inst. Bk- Mech i En ri Radio 

keepers. Wide range of subjects incl: (RTEB). 
Draughtemanship (State Workshop Practice, Diesel Writing for 
Branch) Engines, Refrigeration & Short Story Writing 
Drawing Office Practice Welding, Engineering Journalism. 
Mechanica! Drawing Maths., Production Eng and many other courses 

. and fill in this > 


INTERNATIONAL on pete ne SOHOOLS, c oe Hoase. 
(Dept. 2220), Parkgate Ré., London, 6.W 
Phanse cund FREE heh ORiccecescassicccsvenecesscenasccesccasscccnsocoepences . 
Name ee en 
Address . 


Occupation....... - 11.59 


SENIOR ENGINEERS 


Interesting and Progreasive Appointments, are avail- 
le in the modern laboratories of a London Company, 
r engineers with experience in the design and 
jevelopment of 
TELEVISION RECEIVERS 
(625 line system an advantage) 
RADIO— AM/FM 
Salaries will be in accordance with the high level of 
ability required. Please reply, giving full details to 
Box No. 6250 clo Wireless World 


TYNE TEES 
TELEVISION LIMITED 


invites applications for the following 
posts in the Engineering Depart- 
ment: 

(a) Sound Mixer/Senior Engin- 
eer—To take charge of a 
Studio or O.B. Sound Crew. 

(b) Engineers in the Vision Con- 
trol and Telecine Sections. 

(c) Senior Engineer—Outside 
Broadcasts and Communica- 


Applicants should have consider- 
able Television Studio and/or Out- 
side Broadcast experience and should 
apply in writing to:— 

The Persennel Officer (WW) 

Tyne Tees Television Limited, 

Newcastle-upon-Tyne, 1 


SENIOR DEVELOPMENT ENGINEERS 


SOBELL AND McMICHAEL 


require additional Senior Development Engineers 
for home and export television receiver develop- 
ment and transistor circuitry work, willing to travel 
abroad occasionally. 


Applicants should have had some years of successful 
design experience, preferably also professional quali- 
fications or University degree. 


These appointments which are pensionable, provide 
an excellent opportunity for progressive engineers 
of exceptional ability to join.a successful and rapidly 
expanding organisation. 


tions. Applications should be addressed to: 


RADIO AND ALLIED INDUSTRIES LIMITED 


Wexham Road, Slough, Bucks. 


CHIEF ENGINEER 


spent et ae NEO a I 
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maintenance of instruments using pulse techniques, wide 
amplifiers, pulse amplitude analysers, counting circuits, 


and flow. 


given to successful applicants. 


Working conditions and promotion prospects are good 
Applications to: 


Deputy Works Labour Manager, 


Thurso, Caithness, Scotland. 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY we yt 


INSTRUMENT MECHANICS ||| zeus spa. ceue ri 


The Dounreay Experimental Reactor Establishment requires tion of transistors to television and 

4 ; z z , : similar equipment. Applicants 
experienced men with knowledge of electronic equipment and/or must have suitable academic qualifi- 
industrial instrumentation for fault diagnosis and repair and calibration cations and gee in me ag 
of a wide range of instruments used in nuclear reactors, radiation procedure. ey will normally be 


laboratories and chemical plant. This interesting work involves the 


industrial instruments used for measurement of pressure, temperature 


Men with Services, Industrial or Commercial background of radar, 


radio, television, industrial or aircraft instruments are invited to write | ELECTRONIC 
for further information. Training in our Instrument School will be 


Married men living beyond daily travelling distances will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing. | | in our laboratories for two more Develop- 


Dounreay Experimental Reactors Establishment, | | should be addressed to Personnel Manager, 


LABORATORY STAFF 


Senior qualified Electronics Engi- 
neers of Degree or Higher National 


a number of projects in the field 
of Electronics, including the applica- 


expected to be able to handle a 
project from its inception to its 
final conclusion. Box No. 1952, 


band low noise clo “ Wireless World.” 


television, and 


Due to continuing expansion, vacancies exist 


| ment Engineers. Essential qualifications are 
| a sound basic knowledge of electronic theory, 
including familiarity with transistor circuits, 
plus a minimum of two or three years’ 
experience 


Applications, with details of qualifications and 
experience will be treated in confidence, and 


|| PLESSEY NUCLEONICS LTD. 
NORTHAMPTON 


DECCA RADAR LIMITED 
Test Equipment Engineer 


API t ts are ava 


ELECTRONIC TEST 
EQUIPMENT 


“} , ‘ear Department engineering compan; communications and electronic navigational 
required by Heavy Radar Laborator y iated in the eastern subur { London aids at aerodromes and radio stations in the 
to maintain and calibrate Test || Applications are invited from U.K. Fundamental knowledge of radio or 
Equipment associated with complex | | DESIGN AND DEVELOPMENT ENGINEERS at cate aed ae ee ee 
High Power Radar Systems. Se p nten any equipment. Salary according to age and 
| C . ™ station, approx. £670 at age 25 rising to £795. 
Applicants should possess H.N.C. or DRAUGHTSMEN Prospects of permanent pensionable posts. 
equivalen nd referenc will , perier f electronic production test equipment Good opportunities for those who obtain 
q al 99 ta ae O.N.C. in Electr. Eng. and C and G 
' - all ai ] These are staff appointments and there are excellent N.C. in Electr. Eng. and certain an . 
given to those with — years portunities for ads ent. Generous salary Certificates for promotion to posts with 
experience in this type of work. g to quabiietons ent cxpmunee _ maximum salaries of £875, £1,035 and £1,260. 
— © ; : ered: Apply to the Ministry of Transport and Civil 

° | ( ‘ Superannuat and =6Life Assurar pply 
Apply: PERSONNEL OFFICER, | | } \"" = Aviation (ESBI/RT), Berkeley Square House, 
9 Davis Road, Chessington, Surrey | | } ricase reply, giving full a Box No. 52651 London, W.1 or to any Employment Exchange 


RADIO TECHNICIANS 
IN 
CIVIL AVIATION 


Men aged 19 or over for interesting work 
providing and maintaining aeronautical tele- 


ans im the 


(quoting Order No. Westminster 3552). 


MARCONI INSTRUMENTS, ST. ALBANS 


require 


TECHNICAL WRITERS 


This Company has immediate vacancies in its Technical 
Literature (Telecommunications) Section Applicants should 


have electrical engineering qualifications and/or experience in 
the design or development of electronic equipment. The duties 
are varied and interesting and the posts provide permanent and 
pensionable positions in a well-established Company. 


Please write giving full details of experience and qualifications 
to Dept. C.P.S., Marconi House, 336/7 Strand W.C.2, quoting 
reference WW 2970H 


TEST ROOM 
PERSONNEL REQUIRED 


Duties: Testing and calibrating of a wide range of 
telecommunication and industrial elec- 
tronic instruments. 


Qualifications: We shall be pleased to receive applications 


from any men with, or, without academic 
qualifications, who are able to demonstrate 
suitable experience and training. 


HOLIDAY ARRANGEMENTS CAN BE MAINTAINED 
Apply any day, including Saturday mornings. 
MARCONI! INSTRUMENTS LIMITED, 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 
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ULTRA ELECTRIC LIMITED 


Radio and Television Expansion 


Opportunities for men of ability and initiative 


SENIOR ENGINEERS 
a Bence yon 
xperienced qualified engineers are required to join 
ir exp anding team engaged on television receiver 
research and de lopment 
ber Bontomens Development 
{ specialized test equipment for 


reds I t sion applications is being planned 
requiring engineers with experience in many aspects 
f electron 

Process Engineers 
Rapid advances in production techniques are 
lemanding the development of special purpose 
machinery and manufacturing processes Senior 


production en 
activity 


gineers are required for this design 


DESIGNER DRAUGHTSMEN 


Senior Designers with experience in the electronics 


r allied industries are required in connection with 
the expansion in radio and televisien development 
and process engineering 
Experience in mass production techniques and a 
knowledge of tooling methods are necessary for the 
more senior of these positions 


All the above positions are at modern laboratories in 
the attractive residential area o! 

SOUTH RUISLIP 
Generous salaries Permanent Position 


Pensions/Life Assurance Scheme 


write in confidence, giving 


Applicants are invited to 
fu ions and experience t 


The Personne! Manager 
ULTRA ELECTRIC LIMITED 
Western Avenue, Acton, W.3 
(Acern 3434) 


Saturday Morning Interviews will be arranged if desired 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
PRODUCTION GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, and Chapelcross Works require experi- 
enced men with knowledge of electronic equipment and/or industrial 
instrumentation for fault diagnosis, repair and calibration of a wide 
range of instruments used in nuclear reactors, radiation laboratories and 
chemical plant. This interesting work involves the maintenance of 
instruments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television, and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to write 
for further information. Training in our Instrument School will be 
given to successful applicants. 


Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing. 
Working conditions and promotion prospects are good. 


Applications to: 


Works Labour Manager, Windscale and Calder Works, Sellafield, 
Seascale, Cumberland. 
or 


Labour Manager, Chapelcross Works, Annan, Dumfriesshire, 
Scotland. 


E.M.1. ELECTRONICS 
LTD. 


TREORCHY, RHONDDA, GLAM. 
Wanted Urgently. 


ELECTRONIC INSPEC- 
TORS and TESTERS. 


Applicants Must Be Experi- 
enced. H NC Standard or 
Equivalent Preferred But Fav- 
ourable Consideration Given to 
Ex-Servicemen With Training 
on SERVICE ELECTRONICS 
& RADAR EQUIPMENT. Five 
Day Week. Pensions Scheme. 
Suitable Lodgings Found for 
Single Men. Assistance Given 
Married Men to Obtain Hous- 
ing Accommodation. 


Apply In First Instance in 
Confidence to Personnel Man- 
ager. 


ELECTRONIG ENGINEER 


} wed he or equivalent, to take an important position with small Company on South 

“fhe post would quickly lead to a directorship for a man with a keen and versatile 
— Design of Transistorised Radio circuitry, a marine, would be a specialisa- 
tion. A good salary will be offered co the right Engineer. Write stating full details career 


and salary expected. 
Box No. 5073 c/o “WIRELESS WORLD”. 


DE HAVILLAND PROPELLERS LIMITED 


require the services of an 


ASSISTANT to the CHIEF INSPECTOR 
at their 


SPADEADAM ROCKET ESTABLISHMENT 
near Gilsland in Cumberland 
The duties will concern all aspects of inspection on the Long Range 
Ballistic Missile BLUE STREAK and the associated site facilities. 


Applicants should possess H.N.C. or equivalent and should have had a 
minimum of 3 years’ experience in Electronic Engineering. 


This is a Monthly Staff appointment, the benefits of which include a 
contributory pension fund, and a non-contributory Life Assurance Scheme. 


Applications giving full details of age, qualifications, and experience, 
quoting reference number SPR/29, should be forwarded to:— 


THE OFFICE MANAGER 
DE HAVILLAND PROPELLERS LIMITED 
Gilsiland, Cumberland 


WIRELESS WORLD 


NOVEMBER, 1959 


NEW LOUDSPEAKERS 


Mains Energised, 6}in.: 68 ohms 
Field Coil, 3.5 ohms Speech Coil; 
1,000 ohms Field Coil, 3 ohms 
Speech Coil 12/6 each 


Permanent Magnet, 5in., 3 ohms 
Speech Coil 15/6 each 


3.5 ohms 
18/6 each 


Permanent Magnet, 8in 
Speech Coil 

Permanent Magnet, 8in., 3 ohms 
Speech Coil, fitted with 7,000/3 
Matching Transformer 25/- 


Packing and postage, 2/- per 
Speaker 


HIGH SPEED SIGMA TYPE 4Ci RELAY 
SPST, 5,000 ohms, 4mA; will operate with 
change of current of 2MA 5/6 
Packing and postage i/- 


RATCHET MOTORS, 


| Amp. 
5.75 ohms 
g] Packing and postage |! 


12 v. 


Motors) 
6 each 


(impulse 


BUZZERS, Model T, Mk. | 
Will operate off 3v. battery 
Packing and Postage 


POWER UNITS TYPE 234A 
A.C. Mains; output 180-270 v. HT at BOmA and 
6.3 v. A.C. at 4 amps. Suitable for 19in. Rack- 
mounting. Brand new 42 19 6 
TRANSISTORS 
RED SPOT 6 
WHITE SPOT 7/6 
Packing and postage 6d 


4/6 
1/6 


METERS 

10-0-10uA D.C. MC Limited Deflection Gal- 
vanometer, 24in. Rd.Fi 45/- 

0-200uA DC MC 2bin. Rd.Fi. 35/- 

0-200uA DC MC 2¢tin. Sq.Fi 35/- 

0-200uA DC MC 2in. Rd.Fi 32/6 

500-0-S00uA DC MC bin. Rd.Fi. Calibrated 
50-0-50 

600-0-600uA DC MC 2}in. Rd.Fi 
with Zero mark 

0-ImA DC MC 2in. Rd.Fi 

0-imA DC MC 3in. Rd.Fi 
brated 0-10 

0-imA DC MC 4in. Sq. FI 

2.5-0-2.5mA DC MC 2in. Rd. Panel Med. 

0-SmA DC MC 2in. Sq.Fi 
500 v., Grade | 

0-30mA DC MC 2}in. Rd.Fi. Panel Med 

0-100mA DC MC 2}in. Rd.Fi. 

100-0-100mA DC MC 2}in. Rd.Fi 

0-250mA RF ThC. 2in. Rd.Fi. Panel Med 

0-500mA RF ThC. 2in. Rd.Fi. Plug-in type 

0-500mA DC MC 2in. Rd. Plug-in type 

500-0-500mA DC MC 2}in. Ra.Fi 

0-1A H.F. ThC. 2in. Plug-in type 

30-0-30v. DC MC 2tin. Rd.Fi 

0-50 v. DC MC 3}in. Rd.Fi 
200 o.p.v. 

0-120 v. DC MC 34in. Rd.Fi., 200 p.o.v 25/- 

0-150 v. AC MI 2}in. Rd.Fi 20/- 

0-300 v. AC Mi 2}in. Rd.Fi 20/- 

Packing and postage |/6 per meter 


. Uncalibrated 

12/6 

Cirscale type, cali- 
— 


15/- 
Calibrated SOmA 
27/6 


2/6 
, calibrated 50/500 v 
25/- 


PORTABLE METERS 

0-160 v. AC/DC M.1., Bin. Mirror Scale 
00 
Sin. Mirror 
Scale 4510 0 
0-150/300 v. Dual Range AC/DC M.1., Sin 
Mirror Scale 4519 6 
9-150 Amps AC M.I., Weston model 155 
Calibrated at 25-500 c/s, Sin. Mirror Scale 
4 10 0 


per meter 


0-150/300 v. Dual Range, AC M.1., 


Packing and carriage |5/- 


TIME SWITCHES 
3in. Dia. x Ihin. deep. Flush Mounted. 
Can be set to switch off at any time 
from | to 15 mins. Dial calibrated in 
é-min. intervals. Contact carryin: 
capacity 5A at 250 v. “i 5 . 
Postage and packing 


VALVES 
All tested and guaranteed 
Oc3IWw 6 
OD3/VRI5SO 6 


we 
it 


9006 
AW3(VS110) 
EFSO Silver 
EFSO, RedSyl. 


SEG i ae 


a 


Vrt——AVtFFVOUSOVNSEN 
or 


6 
5 
7/- 
7 
8 
4 
7 
6 
7 
7 
9 
0 
5 
7/- 
7 
7 
2 
2 


Vaa—-aUNEON—aenun 


i reece 


Packing and postage 2/6 in the 
Orders for 12 valves or more, 


postage paid 
Piease write for full list of valves 


ROTARY TRANSFORMERS 


Type Output 
DYI/ARR2X 


Packing and carriage 3/6 per Dynamotor 
Full list of Power Units sent on request 


r 

Z.. 
Head Office 
Personal Callers 


& I. 


_ _ = . ’ = s 
AERO SERVICES 
14 South Wharf Road, London, W.2. 
85 Tottenham Court Road, London, W.!. 
Please send all correspondence and Mail 


Telephone: 


AMBassador 0151/2 
Telephone LANgham 8403. 
Orders te the Head Office 


LTD. 


SKILLED RADIO MECHANICS 


required Aircraft inetaliat 
Workshop overhar om © ¥ r ra 
equipment. Good 
Superannuation ech 
full details of expe 
PERSONNEL OFFICER, 
SKYWAYS LIMITED 


Stansted Airport, Essex 


immediately for 


| JEFFERY TRANSFORMER Co. 


SOLENOIDS + RELAY COILS 
METAL RECTIFIERS 


199 Edward Street, New Cross 
LONDON, S.E.14 
TiDeway 4458 


ASSISTANT PROJECT ENGINEERS 


Responsible for liaison between Trials teams, the manufacturing organi- 
zation and design office to ensure that equipments and missiles are ready 
The work requires a considerable back- 
ground in electronic and light mechanical engineering, coupled with a 


to meet the trials programme. 


firm but tactful personality. 


the current position on electronic and mechanical assemblies in labora- 
tories and workshops with a view to establishing the steps which must 
be taken to overcome local difficulties. 


ages of 25 and 35. 


Starting salaries will be dependent upon experience and ability. 


Applications should be addressed to:— 


THE PERSONNEL MANAGER (Ref. 592) 


DE HAVILLAND PROPELLERS LIMITED 


HATFIELD, HERTS. 


it also includes detailed examination 


into 


Applicants must be between the 


LEADING MANUFACTURERS 
OF ELECTRICAL EQUIPMENT 
ON THE CONTINENT 
require 
experienced engineers for their Design 
Department for transmitting and recti- 
fier valves. Essential requirements are 
good school education, university degree 

and a thorough experience 
design of electronic valves. 
knowledge of the German 
French language is preferred. 
salary and pensionable post. Applica- 
tions should contain details of age, 
education, career to date and salary 
expected. 
Box No. 5315, c/o Wireless World 


DECCA RADAR LIMITED 


Technical Writers 
Technical Instructors 


Technical Writers are required 
to draft radar equipment and 
servicing manuals. 


Technical instructors 
quired to instruct 
maintenance staff. 


Applicants should have @ sound 
knowledge of tadio and radar 
principles. Apply to: 61 Webber 
Street, S.E.1. 


are re 
customers’ 
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A.R.B. Approved Stockists 


Z & I AERO SERVICES LTD. 
14 South Wharf Road, London, W.2 


Telephone: AMBassador 0151/2 Cables: ZAERO, LONDON 


RETAIL BRANCH: 8, TOTTENHAM COURT ROAD, LONDON, W.1. 


HEWLETT PACKARD MODEL 200A 
RESISTANCE TUNED AUDIO 
OSCILLATORS 


Frequency Range 35 to 
35,000 c/s. Power out- 
put | watt into 
ohms Distortion— 
less than 5% ower 
Supplies—1!15v. A.C. 
PRICE brand new and guaranteed as 0 0 
acking and carriage is 0 


TYPE 106 SIGNAL GENERATOR 
Frequency Range: 5.5 
to 52mc/s. Output | 
microvolt to 100 mV. 
Output Impedance: 70 
and 100 ohms. Internal 
modutation. Provision 
for External Modula- 
tion. Power supplies: 
230 v. 50 c/s, or 80 v 
1,000 c/s. 

PRICE, unused, com- 

plete with calibration charts, 412 10 0 

Without calibration charts aioe 

Packing and carriage pense 15 0 


WWY STANDARD FREQUENCY 
CALIBRATOR 


(Browning Laboratories) Model RH-10. A special 
Radio Receiver for the reception of Standard 
Frequency Signals at 5 and 10 mc/s. Built-in selective 
audio filters for making use of modulation frequen- 
cies at 440 and 600 c/s. Sensitivity: 0.5 microvolts; 
Selectivity—!Odb at Skc off; Image Rejection Ratio 
50db. Audio Output Voltage 5 volts. max. Power 
Supplies 115 v 
PRICE, unused and guaranteed <3 0 0 
Packing and carriage ioo 


WHEATSTONE BRIDGES 


Sullivan Portable Wheatstone Bridge 
Four Decades 0,!-1.0-10-100 ohms steps. Ratio 
Arms Settings .001-.01-.10-1.0-10-100-1000. Built- 
in Galvanemoter approx. 30 microamps FSD. 
Provision for use with an 
external Galvanometer. Bat- 
tery and Galvanometer Key. 
PRICE, fully overhauled and 
uaranteed «3s 0 0 
S-27/TSM W HEAT. 
STONE BRIDGE (AC 
CAPACITANCE BRIDGE) 
Shidewire Wheatstone Bridge 
with range up to 50 megohms. 
Accuracy 2%. Capacitance 
Range 0.075 to 3 microfarads, 
Accuracy 5%. Power Sup- 
plies: Ory Batteries. he 
instrument provides also full 
facilities for testing telephone lines, viz. con- 
ductor and insulation resistance, location of 
ground shorts, measurements of capacitance and 
location of opens in lines, 
PRICE, fully guaranteed 433 0 0 
Packing and carriage 156 0 


INSULATION TESTERS 


EVERSHED BRIDGE MEGGERS SERIES 2, 
500 volts 100 megohms, with built-in four-decade 
box and ratio arms of .0!-.10-1.0-10-100; Selector 
Switch for Bridge, megohms and Varley tests. 
Unused and fully guaranteed 
EVERSHED SERIES 2 MEGGER INSULA- 
TION TESTERS, |,000 v., 200 megohms, in 
leather case, unused and fully guaranteed 645 % 0 
DITTO, 500 volts, 100 megohms, in leather case, 
second hand, fully overhauled and guaranteed. 
4i7 10 © 
EVERSHED SERIES | MEGGER INSULA- 
TION TESTERS, 500 voits, 40 megohms, second 
hand, fully overhauled and guaranteed... 25 @ @ 
Packing and carriage is 0 


8.T.H. “*X"’ BAND PERFORMANCE 
TESTING RESONATOR (ECHO BOX) 


Directly calibrated fre- 
quency dial, graduated 
from 9170 to 9470mc/s; 
Graduated Attenua- 
tor; Microammeter 
Resonance indicator; 
complete with &.F. 
Cable and Waveguide 


Adaptor. 
PRICE moo 
P. and . is @ 


WIRELESS S$: 
a and 


SPECIAL TEST EQUIPMENT 
TS-3_ Wave-Wattmeter 
TS-i2 S.W.R. Indicator, 9, 
TS-13 Portable Signal 
9,445 mc/s. 
TS-i4 Signal My 
TS-34 Portable High S 
TS-35 Portable Signal Generator 8, - 500 me/s. 
T Power Meter, 8,700-9,500 mc/ 
TS-45 Signal-Generator, and Wavel Wenemever, 
8,700-9,525 me/s. 
TS-47 General Purpose Oscillator 40-3,000 mc/s. 
TS-56 Slotted Line, 358 =. me/s. 
TS-61_ Echo. Box 3,140-3,360 mc 
TS-118 R.F. Output Power Moser, = 750 mc/s 
TS-226 Peak Power Meter 405-425 m 
Type 57 STANDING WAVE INDICATOR, 9,100- 
9,700 me/s. 
Details and prices of all the above equipment will 
be supplied on request. 


SPECIAL EHF AND UHF RECEIVERS 
AN/APR-4 Search Receivers. These can now be 
supplied with Tuning — TN-19, extending 
frequency range to 2,000 mc 
AN/APR-4 Search Rossiver ‘¥;000-6,000 me/s. 
R-1294, 500-3000 mc/ ie. 
R1619, 1,250-5,000 m: 
Panoramic Adaptors cane RDO for use with 30 mc/s 
LF. Receivers. 

Prices and details on application 


SPECIAL VALVES 
Thyratrons C3R14, 10/-. 
Klystrons: 417A, 40/-; 723A/B, 70/-. 
Magnetrons: 2/36, 120/-; 
K6!1, QK62, 40/-. 


CATHODE RAY TUBES: 
v43 
550 
575 
575 
450 
2 EM 
Packing and carriage e 2/6 in €. 
*Double Gun 


10-CM SIGNAL GENERATOR 
TYPE BC-1277 
2,700-3,400 


Generator/Wavemeter 


3,200-3,370 me/s. 
ed Oscilloscope. 


Range: 


CW output: 

-120db down on 6 

milliwatts 

PRICE, in new con- 
dition £120 0 0 

P. & carr 200 


RT-159/URC-4 RADIO SETS 


Crystal controlled pocket trans- 
mitter-receivers Two spot 
frequencies, one in 120-130 me/s 
and one in 240-260 mc/s band. 
PRICE, complete with Mercury 
Battery, in perfect condition 
each 0 
Packing and carriage is 


PLUGS, SOCKETS, CONNECTORS, etc. 
We have in stock a large variety of American 

Connectors (Cannon, Amphenol, Bendix, Hubbel) 

and British Connectors in 5X and |0H Series. 
lease write for latest stock list 


CATHODE FOLLOWER VALVE 
VOLTMETER 


Voltage Range 
microvolts to 
in six steps. quency 
we 300 c/s to 200 ke/s. 
Noise level: 
volts max. 
better a 3%. 
\SpF. The instrument 
can also be used as an A.C. Amplifier with a maxi- 
of 10 volts. Power supplies: 200- 


-s 00 
a 3 F_ 


FOR EXPORT ONLY 
Neo. 38 WALKIE TALKICS: 
. complete with Kits. Please write 


5/30, '40/-; QK59, QK60, 


TWIN PEN SWITCHBOARD 
PATTERN RECORDING 
MILLIAMMETER 


(made by Evershed & 
vi 


ig 
Sensitivity: 5 mA. D.C. 
Damping: Oil Dashpot. 
Chart width: 6in. Chart 
drive: Electric motor, 
230 v. A.C. Chart 
Speed: gin. per minute. 
Incerior light. 
PRICE, unused, com- 
plete with two gravity 
type pens, two syphon 
pens with trough, two 
bottles of ink, two 
bottles of dashpot oi! 
and two charts, fully 
guaranteed ... 465 0 0 
Packing & carr. 1. 

This model can also be supplied for imA — 

at an extra cost 47 10 «0 


EVERSHED !2-PEN TIME RECORDER 
Portable 12-channel instru- 
ment for simultaneous re- 
cording of I! events with 
time marks provided by 
12th pen. The recording 
is presented in the form of 
“on-off” pulses. Chart Speed 
2 in. per sec. 

PRICE, unused, in original 
packing, complete with 


accessories and a supply of 
oo 0380 


ELLIOT PORTABLE SINGLE PEN 
RECORDERS, 150 mV, 3hin. chart; Chart 
speed lin. and 6in. per minute. —— fer 


EVERSHED SWITCHBOARD PATTERN 
SINGLE PEN RECORDERS, 2.5-0-2.5 mA 
D.C. 6in. Chart. Electric Chart Drive 230 v. at 
3in. per minute aso 0 0 


V.H.F. RECEIVER UNITS BC-624 (part of 

SCR-522 Transmitter-Receiver). 
4 Crystal controlled 
channel, 100-156 
Mc/s., (3.0-1.93 
metres). Valves:9003 
R.F. stage; 9003 
Mixer; Three \.F. 
stages 128G7; Det/ 
AVC/Audio 12C8; 
Second Audio 

1U5GT; Oscillator 12AH7GT, Harmonic Gen- 

erator ; Harmonic Amplifier 9003; Audio 

Squeich—other section of 12AH7GT. High 

and Low Impedance output. 

PRICE, complete with valves, with description 

and circuit aise but without squelch 

relay... 

PRICE, 

ALSO LIMITED QUANTITY oe 

TRANSMITTER UNITS 8C-625 (parc 

SCR-522 Radio Set). Valves: Speech Amplifier 

6SS7; Push Pull Modulator (two 12A6); Oscil- 

lator 6G6G; Ist Harmonic Ampl. 12A6; 2nd 

Harmonic Amp. 832; Power Ampl. 832. Output 

8 watts. 

PRICE, complete with valves, +e 

pn} diagram 

ICE, chassis only, less vaives... 
tea A es and circuits avai 


COMMUNICATION RECEIVERS 
up to the original fication 
i brought i speci 


ond fod 
‘ TERMS IF REQUIRED 
SEES. TESS tio ond 13-00 entle Se i) 


Also Ase Piccont RIOD. snd CRIs, Hettierstees 
$-27, ote. 
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Applications in 

Principles of ) Radio 
- Transmission 

Frequency Modulation [iiieainens 
by B. S. Camies and Radar 


This book is intended primarily for students, radio engineers and radio amateurs, and give in concise 
form and logical sequence a comprehensive account of the fundamentals of frequency modulation 
and its applications. Unlike most books on frequency modulation, which tend to concentrate on 
f.m. receivers, it also covers f.m. in transmitters, and the use of f.m. in microwave links, in radar, 
in telegraphy and in facsimile transmission. Throughout the book, many numerical examples show 


how simple design calculations may be performed and illustrate the practical magnitude of quantities. 


The COMPLETE introduction to the theory and applications of f.m. 


2Is net by post 21s 10d Published for 
“Wireless World” 
150 pages fully illustrated life & Sons Ltd., 
Dorset House 
obtainable from leading booksellers Stamford St. London S.E.A 


PULLER ELECTROMICS MIDLAND INSTRUMENT 00. 


sarces 8 
FREQUENCY STANDARD tripod for ca 

Accura with a frequency coverage 500 cycles tr with 
Generat es a signal of at 

vad from 2 kc’s to 10 mc’s 


‘ 126. 
and 1 unnot be sent together as one parce " BEXDIX MOTOR 
GENERATORS size 4 din. d shaft, casily converts 
ains motor, new unused, 7/6 RELAYS, U =. * ii ten, 7,600 obaas 
SPECTRUM ANALYZER new ed, 2/6 JouN OSTER MOTORS 12 v. 1-4 a. model, two final 
TSX-4SE 3cms 2K2 eque range. 8702-9 548 ae . grt Fmt Sr ae fers 20/- had ieevineas 
me/s TSK-ISE cM WESTON OIL TEMP. GUAGES basically a fine milliameter, new boxed, 3/6 post | 
NSES new and perfect achromats, 421 tia i 6 
POWER METERS 0mm. 34in. F/L., 7/6 post 61. TELEPHONE SETS ‘ r0- 
BN-3EV. Thermistor W. Bridge phones and receiver ' n tex, provides perfect 2-way commu 
Type? UHF-VHF 0-40 wa il cooled a . ee, ae uly for use, 18/6 p 
CT-101. UHF Many other Bargains; send stamped addressed envelope for lists 
VALVE VOLTMETERS MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, 
Balantine |Ocy/s-iSOkc/s. voltage rang «| / n BIRMINGHAM, 17 
also be used as an amplifier with variab n I HAR 1308 
Cambridge Mo Type F.S.£ 


KLYSTRON POWER SUPPLIES 
Several types for high and low v 2 tror ! associated 
selective amplifiers bridged T ¢ 


RECEIVERS ELECTRICAL & WIRELESS SUPPLY CO. 


Ferris 32A Field Sc rengt Meter 200ks/s-20mc's. W5ill measure 
down co 1 micr -¥ 69 Church Road, Moseley, BIRMINGHAM 13 
1294 300mc/s Local Oscillator CV52 

P58 300-600mc/s with RF Stage Cables: ELEWICO, BIRMINGHAM 
AR-88D Suppliers of American Wireless Communication Equipment 
FOR AIRCRAFT such as BENDIX V.O.R. Type MN-86 VHF 280 
Sone. ee cena ve ; . crystal-controlied channels radio system incorporating both 
pA a A 8 ee c ulse freq. 20-80mc/s navigation and communication facilities operating in the frequency 

1 ” to 135.9 M 
LAE! CW/Pulse freq. 503-1330mc/s max output |00mv range of 108, 0 to 135 _ 
TTX-i0-RH 3CM FM Test Set | FOR NAVY such as TCS radio Telephone and Telegraph Trans- 
| mitting and Receiving Equipment 1500 kc/s to 12000 kc/s 
| Separate items available 

Service Facilities for Most Types of Electronic Equipment AMERICAN AIRCRAFT CAMERAS such as Fairchild Types K24, 


PULLER ELECTRONICS | | | frcucan cun camenas 
1A, WHITEHALL PARK, LONDON, N.19 ee ae SOO 


AMERICAN FLIGHT INSTRUMENTS such as Air Speed, Climb, 
ARChway 1678 Fuel, Temperature, Pressure, Horizon and many other Indicators. 


such as the most recent type 
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Wireless World Classified Advertisements 


Rate 7/- for 2 lines or less and 3/6 for every additional! 
one or part thereof average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o “Wireless 
World” Dorset House Stamford St. London §.E.1.) Trade 
iscount details available on application. Press Day January 
1960 issue Friday, November 27th, 1969. No responsibility 
aceepted for errors 


WARNING 


Readers ore warned that Government surplus 

ymponents and valves which may be offered 

sale displayed or classified 

no manufacturers’ guarantee. 

items will have been designed 

purposes making them unsuitable 

an use, or many have deteriorated as a 

t of the conditions under which they have 

We cannot undertake to deal with 

ny complaints regarding any such items pur- 
chased 


through our 


been stored 


7, Reserves AND AMPLIFIERS 
Msoster« assis, 6w output with 
nly ( Bel Sound Products 
rd, N.1 [0182 


Al'sve 


speakers 


RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 
AR88, CR100, pase 
etc., in stoc 
Old Hall, 
4IOL 
oceanic’’ all transistor thort 
9 transistors, 8 bands, 540- 
500 milliwatts output, 3 
control, phono, earphone, log- 
ide, tropicalised. Operates on 9 
mint condition. Leather case 
Watling St., St. Albans, 
8739 


vaaneets a petty bie SURPLUS 
ND SECONDHAN 

ms fitted com, plete with 

senders, 2 Reception sets 

Unit Pulser, 1 Monitor 

KVA 50 cycles 130/25 

hole or part.—Broadbent 

Daleside Road, Notting- 


7 8703 


*k.—R 
Ashville 


T 
Ra, 
5% 


R k 


$392 
TEST A etry tt eruse 
SECONDH 
Test m. ... H.R., 50- ~y wy , &s new; un- 
£1 - Box 5461 [8758 
I oscilloscopes, output 
Itmeters, frequency —s 
etc., etc., in stock T 
Old Hall, A ville ne 
€ 05¢ 
or disposal. 20 xtal mics 
wire and cable, 1,000 
22 multirange test meters 
hundreds of other yeaa £5 
ite Sa.e. li , 
, Waltham - = 
Oscilloscopes 
instruments are 3 
with built-in 
were made for checking al 
ther electronic equipment 
r all service engineers tor TV 


ille 
19. 


4 
‘ 
{ 


separ 


‘MERICAN. 
TS-34/AP 


4 r PAKS, 2-6AG7 
6x5 and a two | inch tube 
re fitted along the sides oj 
rying handle is ‘fitted. Al 
to storage are not sold a 

order. All spare parts avail- 
10 each or 2 for £15, plus 
carris and packing 

put off by the price, they are a 1% 

are worth many times this figure. 
reless Stores 146-47, 4c-4 

lverhampton 0105 


TEST EQUIPMENT WANTED 
IREI seco! a Marconi 
Type TF329G 
total | quantity of three off. Ad- 
ting—Brayhead kscot) Limited 
Ascot, Berk 725 


Ofte 

NEW CompounnTs 

Tt MBER l a. m Transformer 
N ; ' 


Ltd 


imila 
used SL7GT 
I 


Bobbins ah 
vim Indu 


‘ N e742 
Phi leo “AL Car Radio 
originally £10; to fit eny 
dio and add six extra wavebands, 
metre bands, also standard 
volts, —= under dash 
1 ine with daa 
fittings and in- 
post free; each 

t v valy 

27, Brockley Rise Forest Hill, SE 2 


COMPONENTS yar. ue AND 
SECONDHA 
V Al VES S. new and used 
a nt | ull types 
i ‘television books; 
237 Sediescombe Rd 


r Be 
MAZING value 

4 Ce mayer 
a a a 
-25- 31-49 


a 1/6 each; all 
components cheap 
lists free —Hamilton 


Rad _N., Hastings. [0212 


UNDOUBTEDLY 
THE BEST 
but cost no more! 


aarbrid! oS, 
High Fidelity 


Output Transformers 
5-100 Watts 


P4076 

Baxandal! 

5 watt Amplifier. 
Price 36/-. 

P4131 

Mullard 

10 watt Amplifier. 
Price 60/-. 


P5203 

Mullard 

20 watt Amplifier. 
Price 95/-. 


TDS874 

“ AFN ” 

Stereo Amplifier. 
Price 52/6. 


Transformers specified 
for Brimar 2/8P2 8 wett 
Stereo Amplifier. 


P4137 
Output 
Transformer 


Price 85/- Price 52/6 


Available for immediate delivery if 
any difficulty please fill in coupon tor 
name of nearest stockist. 


Just 
released 
P4136 


Mains 
Transformer 


: | Partridge Transformers Ltd. 
Roebuck Road, Chessington, Surrey 


oo 


Se 


COMPONENTS—SURPLUS AND 
CeeenenANe 

EYMOUTH and Wearite coils, all at half 
list prices, cannot be repeated. Valves used 
but guaranteed at 5/- each. “hone Electrical, 
Terminus Place, Eastbourn [8761 
MERICAN Conaeneess: “New “Sangamo” 
2/600v. 2/- and 1/- postage; others 4k.v 
Electronic and me lists. 4d.— Automaster, 
camere Rd., Birk ad. 8764 
LIPS at low prices, fully guaranteed, 
‘ in Receiver No. 5 (AP 10861), 50v 
50c/s, unused, each in tim, 55/-, post 2/1 
large stocks of these and other types —P. B 
Crawshay, 94, Pixmore Way, Letchworth, 
Herts. Tel. 1851 [0087 
E have large stocks of modern Wire- 
wound Resistors, from 1 to 20 watts in 
over 100 different values ranging from 10 ohms 
to 3.35 me well known makes such 
as Painton, Zenith. Welwyn, and at less than 
half manufacturers’ prices. Enquiries are in- 
vit from manufacturers and overseas’ buyers 
—Altham Radio Co. Ltd., Jersey House, Jersey 
, Manchester 4. Tel. Gen. 7834 5/6 8723 


NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


APE recorders, 

Brenell 
graph, and 

TAPE decks 


Perrograph, 


Telefunk ca Vortexion 
elefunken, ruvox, 
M88 yw 


Reflecto- 


Wearite Brenell, 
matic, Dulci-Harting, Amplifiers 
Leak, Quad, RCA Dynatron 
Microphones Resio, Lustraphone, Philips 
Acos, Grampian, etc. All tapes and accessories 
Audio service department and recording studio 
HIRE purchase facilities availapvle 
LAMBDA Record Company Ltd, 95 Liver- 
pool Rd.. Liverpool, 23, Great Crosby 4012 
UR Nov. recommendation, a Unimixer 5- 
A _. to go with tape re- 
ce u iu rom s. —So' 
Clifford 8t., wil . comioere, 
LASGOW 


Truvox Brad- 
and tuners 
and Dulci 


W .—Recorders 
cameras, 


bought, , 
ete., exchanged 
recorders, or vice versa.—Victor Morris 
Argyle St., Glasgow, C.2 
INE-VOX dise recording mechanisms { 
L.P. or standard operation from 30gns.- 
56gns.; also complete tape-dise or direct chan- 
nels from ns.-112gns 
DEMONSTRATIONS can be arranged in Lon- 
don —For full details write to K.T.S 
“Coplow,"’ Park - crc N 
Callers by appointment on 
ROICA” RECORDING ESTUDIOS (Est 
1949).—-Por the better class tape reoorders 
for industry. research, music and private use 
Ferrograph, Brenell, ete. Complete recording 
service; Music for Industry; ape/dise.— 31, 
Peel St., Eccles, Manchester, eee. _ Studio 
Director, Thurlow Smith, A.R.M 0122 


changed, 


enaneee AND SOUND yt mae 
SURPLUS ry A SECOND-HAND 
ERROGRAPH 3A/N in unopened factory 
packing; 5433 0132 
insured, Belgian 
32/-; 850ft 
CMI- std., 1,200ft. on strong Ferrospools, 
Ferrograph SAN and AH dem 
as available —Sound News, 10 Clifford 


[0194 

the Tape King makes possible 

impossible once more Agfa-Wolfen 

L.P. on Tin. spools; would 7 

. only 35/-; limited quantity; also 

bargains in sizes from 3in. to 8i4in.; 

secondhand recorders; all new makes 
for list 

ONCE again a 


the 


sae 


few only of the famous E.M.I 
Professional Tape Deck at a fractional] cost, 
74in. per sec. Tin. spool. Same price as be- 
fore only 22 gns. or terms.—-E. C_ G. Kingsley 
., _ Tottenham Court Rd., London, 
6500 [0320 

D*, aa Tape Recording Equipment com- 
prising Perrograph Tape Recorder, M5S.5 
Disc (78 r.p.m.) BS Turntable and Pickup 
all enclosed in a beautiful walnut veneer con- 
sole cabinet. Complete with Ribbon and Crystal 
Mikes. Floor and Desk Stands. Stock of Tapes 
and Blank Discs. Wearite De-fluxer. £290.15 
Market Street, Keighley, Yorks [8749 


AERIALS 

AKE your own serials, save £££2's, T.V 

aerial manufacturer offers do it yourself 

kits, 50 components include castings, pressings 

mouldings, tubes, brackets, can be utilised to 

make 100 different models , ama- 

teur; brochure oe — element 
dimensions and pri 

THE Richard Maurice Equipment Co., 

mouth Rd., Cobham, Surrey 


illustrations, 


Ports- 
Cobham 5259 


TAPE nasonowme. ere. 

ENDEZVOUS RECO offer comprehen- 
sive 78/LP tape to See recording facilities 
Leaflet from 19 Blackfriars t.. Man 
chester, 5 (pie 
APE to disc sonerGans tiesegroore 14 om Lye rom 

rom -, also 45 rp 
ge. Ee for comprehensive leafiet 
to.—A. D *‘Derov”’ y — ~ Bg 

Little Place, Moss Delph_Lane, . 
skirk, Lancs. Aughten @reen sio8 
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vs ~ thousand wise people with the ears 

reciation to choose and enjoy 
buo r4 SOUND know that they get s 
square deal whichever way they look at it. 
First, DUODE gives the most long lasting 
pleasure in good sound; then for « careful 
individually made job its price is remarkably 
low; third, we take a personal interest in the 
problems of DUODE owners and are always 
ready to advise; fourth, there is the unique 
rejuvenation service for fitting the very latest 
frame, cone and drive assemblies to older 
BUODE Units and bringing them right up 
te date at moderate cost. 


DUODE is the finest pessible leng tarm GOOD 
SOUND investment. 


DUODE LTD. 


24 Dingwall Read, Creyden, Surrey 


2 kilowatts 
CABINETS and RACKS. Am« 
and closed, 30 patterns fr 


POWER roy nina Over 1 


90,000 volts 


Modulation up te 2 Kw aiso, lists a 

TELEGRAPH and beget APPARATUS all 
kinds inciade Printers rators © Morse 
5, 6 or anit, also Transmitte aD tery and 
Carrier and Channelling eyuipmer 

and Power supplice for 

American versions 


40-page List of over 1,000 items im stock available 
keep one by you 

RELAYS and CHOKES. ! 

just arrived—a picasure 

special list —others in stoc 

ised Post Office, aircraft 

Chokes, open and potted 

metal to 100-amp power t) 
NUCLEAR GEAR—includ Bca 


Registers, Ratemeters, Dosimeters, 
ee: Bpecial list on request 


TEST EQUIPMENT. 200 different items 
and American test gear and hundreds 
Meters available 


We have « large quantity of “bits and pieces” we 
eannot list—please send us your requirements as 
we can probably belp-—all enquiries answered 


P. HARRIS 
ORGANFORD - DORSET 


Westbourne 65054 


APE RECORDINGS, ETC. 


T 
T= DISC/TAPE transfer, editing, copying | 


if quality and durability matter (especially 
with LP’s from your own tapes); consult Bri 
tain’s oldest full-time transfer service; deliver 
2-4 days; at long last we can insure yo 
recorder, TV set. gramophone to cover r 
ment of all components including 
tubes); unlimited service Hs, free 
check in every part of Britair 
date of purchase for : 
10, Clifford St London, 


VALVES 
returr 
j sample and 
Boxmaker Godwin 8t.. Bradf 
ECLAIMED valves, Mullard tested er4 per- 
; fect. Huge stock every pe, p 5 
pilus 6d. postage each delivery by re 
sewes. 57, Chalford Walk, Woodford Greer 
Essex 3 


VALVES WANTED 
NEW v alves wanted, any quantity 
ice return s 
Lane West "preanwi h 
A™ types of 
transmitting 
prices paid. What 
or call Lowe Bros 
Rd., N.W.1. Tel. Euston 


WANTED EXCHANGE, ETC 
ROMPT cash offer your sur 
new valves pe akers, : 
instruments, 
Bradford, 1 
ANTED 
ceivers 
R.T.&l.§ 
Rd., London 
UPcEntiy wa I i 
Ox data American or British 
Army, Navy < i radio and electr ca 
equipment ‘ » | Wardour S&t., 
Gerrard 2504 [855 
ET435¢€ 
receivers, BC221 
ire parts for all above 
Radio, Beavor Lar 


C aapenne 
R.HS 155, Swan 


ANTED BC610 Hallicrafters, 
transmitters, 312 

frequency meters and s} 

best cash prices P.C.A 


Hammersmith, W.¢ 0079 


EQUIRED secondhar Douglas Wave 

Winders Interested ir up to tota 
quantity of three off. Advi writing—Bra 
he Ascot) Limited, Cenne Ride, Asc 


ZOO. uality mmunication 
tape recorder t equipment 
radios, record players iflers } 

ponents, etc.. estat 
phone Ger. 4638, Mi 
Court, Leicester 8c 
ROMPT cash for 
stocks of televis 
amplifiers and 
f every descr 
t Spears, | i 
Deansgate 77 > lines 
Bank, Ltd 


REPAIRS AND SERVICE 
sformers 


rewound, new 


ELEC 
rser Gate 


workmanshi; 
cCTRI 


L' ow PE AKERS 


S nic 


“ra AKER 


pecificat 
months 

I AD ROE E 
Ha | 


i to all ‘ 
FORR EST. (TRANSFORMERS). Ltd., 
3 Warwick Tel. Shi. 2483 
stock your faulty speaker 
e unit microphone 
nd ct ne ‘assem bli in cartons 
Thornton "Rd . Bradfore 


tk an specificati 
Or large batches 
competitive rrice 
from 
Grove Crescent 


South Woodford. B.18 . [0330 


merce. Anseue 
N ETALWOR | ypes cabinets, 
racks, “i > J own specification 
capacity ra for l 
stan wor bar 
PHIL Porr's P ter Al WORKS, Ltd., 
st Loughboreugh 


PRINCIPLES OF 
FREQUENCY MODULATION 


by B. S. Camies. 
PRICE 


21 /- 


For students, radio engineers and radio 
amatéurs, and gives in concise form and 
logical sequence a comprehensive account 
of the fundamentals of frequency modula- 
tion and its applications 


Postage 
if. 


Electronic Musical Instruments. By 
R. H. Dorf. 60/-. Postage |/-. 

Basic 
Electronics. By 
J.W. Head. 17/6. Postage 9d. 

Radio Designer's Handbook. By 
F. Langford-Smith. 42/-. Postage 2/- 
The Practical Hi-Fi Handbook. 8y 
G. J. King. 25/-. Postage 1/6. 
Principles of Transistor Circuits. By 
S.W. Amos. 21/«. Postage |! 


Mathematics for Radio & 
N. Colebrook & 


Radio Valve Data. Compiled by 
“WW" 6th Ed. 5/-. Postage 9d 


Complete Catalogue éd. 


THE MODERN BOOK (0. 


19-23 PRAED STREET 
LONDON, W.2 


BRITAIN'’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN 
TECHNICAL BOOKS 
Phone: PADington 4185 Open 6 days 9-6 p.m. 


"Bankers: 


chassis, 


milling and cap- 


Chapman 
ro208 


JOOOo00O09Q0000000 
5 COVENTRY RADIO LTD. ¢ . 


189/191 Dunstable Road, LUTON. 
Audio & Component Specialists Est. 1925 


HI-Fl CATALOGUE 


“THE GRUNDIG BOOK” 
12/6 plus 1/- p 

If you own a t ] 

nake you will find this book an essential 


for successful recording 


LUTON’S HI-Fil CENTRE 
Telephone Luton 7388/9 
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THRILLING 
PERFORMANCE 


Certain conductors can extract 
from an orchestra the most thrill- 
ing and exciting performances, 
making others seem lifeless and 
uninteresting. The same can be 
said for a Massicore output trans- 
former. With a good amplifier 
and other equipment it can bring 
to life such performances that 
will thrill in a way you may not 
have experienced before. 


SAVAGE 
TRANSFORMERS LTD. 


NURSTEED ROAD 
DEVIZES, WILTSHIRE 
Telepmene Devizes 932 


PAINTS, S. CuLuLLose. erc. 
ANL, recognised for many years as the 
unique one-coat black crackle finish, 

brush applied, no baking; avetiamte by post in 

1/8 pint cans at 3/9 from: G. A Miller, =: 

Nether St., London, N.3 

AGENCIES WANTED 

AR EAST market research and/or repre- 
sentation is offered by Clyde Intern wT 

Ltd.—Box No. 20, Newton, Singapore 8714 


CAPACTY AVAILABLE 
LECTRONIC assembly, wiring, tag boards, 
prototypes, etc.—Park Television Service 
Ltd., 96 Horsenden Lane North, Greenford 
Wem 8313 [ 
LECTRONIC assembly, coil winding and 
machining, 1D. anvproved.Bel Sound 
Products, Marlborough Yard, London, N.19 
Tel. Arc. 5078 185 


WORK WANTED 
LECTRONIC Engineers’ Wiremen 
small batch assembly and wiring 
class work guarantee —Box No. 5519 


would like 
first- 
8766 


SITUATIONS VACANT 
Quansr EDUCATION COMMITTEE 


KINGSTON Technical Passett Road 
Kingston-upon-Thames 
REQUIRED for Ist January, 1960, Lecturer in 
Electrical Engineering (heavy current). Candi- 
dates should have industrial and teaching 
experience and should be Graduates or possess 
equivalent professional qualifications. Salary in 
accordance with Burnham Technical Scales 
London Allowance payable. Purther particulars 
and application form on receipt of stamped 
addressed envelope from the Principal, to be 
returned as soon as possible (e 
"Tm svision Designer for Rhodesia 


LARGE Radio Manufacturer in Bulawayo re- 
quires the services of Engineers with a minimum 
of 5 years’ experience in the design of television 
receivers. Transmissions are due to commence 
in 1960 using C.C.1.R. system 

FULY equipped laboratory will be available for 
experimental work. Salary £1,700 per annum 
Pully paid passages for self and family 
WRITE giving details of experience ind quali- 
fications to: Mr. J. Cosham, Durrant House, 
Chiswell Street. London, E.C.1 8760 


GANDA ELECTRICITY BOARD 


COMMUNICATIONS Technician 
APPLICATIONS are invited for the 
Communications Technician 
JUTIES will include the installation and 
maintenance of automatic telephone equipment, 
telemetering, supervisory remote control sys- 
tems, carrier by carrier protection equipment, 
teleprinters, V.H.P. radio —e and mis- 
cellaneous electronic equipmen 
CANDIDATES ula have sound technical 
and theoretical trainin with experience in 
the installation and maintenance of automatic 
telephone systems, and preferably some ex- 
perience of V.H.F. radio communications and/ 
or line transmission equipment. Possession of 
City & Guilds certificate in telephony, trans- 
mission or radio communication subjects will 
be an advantage 
SALARY scale £1045 £30—£1315. Entry point 
according to age and experience 
Uganda has a pleasant climate and Income 
Tax is moderate. Free passages, partly furn- 
ished accommodation, medical and dental 
treatment. Five days leave for every completed 
month of service in East Africa. Normal tours 
of duty 30 to 36 months 
APPLICATIONS must be on forms 
f London Representative, Uganda 
Board, Uganda House, Trafalgar 
ndon, W.C.2, who will also supply 
further information. Completed forms should 
be returned to him before 25rd November, 1959 
RITISH RAILWAYS RESEARCH DEPART- 
MENT Engineering Division, Derby 
A Scientific Officer Grade 2 is required for 
interesting work on the ign of electronic 
measuring equipment, involving an increasing 
use of semi-conductors. Ample opportunities 
for following up the use of the equipment in 
field trials 
CANDIDATES should have a good science 
degree and a grasp of electrical first principles 
Previous research experience not essentia! 
SALARY range:—£665 to £985 per annum 
(Commencing salary according to qualifications 
and/or experience 
SUPERANNUATION and certain 
facilities 
MEDICAL examination 
APPLIC ATIONS, stating age, experience, ¢tc., 


DIRECTOR of Research, British Railways Re- 
search Department, British Transport ey 
mission, 222 Marylebone Road, ndon, N.W.1 
REPRESENTATIVE with sound technical 
background required for Public Company 
ats. radio components to 
(8691 
rienced in auto and 
ti Set F Pactory, 
‘ nen ions a! uici Factory, 
97, Villiers Rood Will Willesden, N.W wil 6678 
"Teavision Engineer, bench a field ex- 
perience, Driver, permanent 
Harrow, Mdx., area. — Details of ex 
and salary required to Box No. 5340. 


College, 


post of 


available 


free travel 


selling highest 
industry. —Box 


(8745 


Quins 


STEREO-TWELVE CHASSIS 36 GNS 


pase 


The most complete unit yet produced for stereo 
giving 6 watts high fidelity —— output on 
each channel, 12 watts total. Full VHF, medium 
and long wavebands. Stereo and monaural 
inputs for records, tape and radio and outputs 
for stereo and monaural tape recording. Com- 
prehensive matching for all types of crystal 
pick-ups. The perfect basis for a complete 
monaural reproducing system or for a complete 
Stereophonic system now or later 


STEREO 44 CHASSIS 29 GNS 


A stereo and monaural! chassis providing 8 watts 
output, 4 watts on each channel, and covering 
the full VHF and medium wavebands. Stereo 
and monaural! inputs for tape playback and al! 
types of crystal pick-ups and outputs for stereo 
and monaural tape recording. Separate bass 
and treble ganged controls together with dual 
volume control for ease of balancing. 


JUBILEE CHASSIS 28 GNS 


p Fangs 5 chassis with nine valves and two 
ic wit 1 output providing 
6 watts. Full VHF, — bg han wave- 
bands with automatic wency control on 
FM and ferrite aerial on AM Tape record and 

22 GNS 


playback facilities. 
See page 84 for details of the new Armstrong 


AF208 CHASSIS 
chassis. 


Post this coupon or write for descriptive literature 
and details of Home Trial facilities, Hire Purchase 
Terms and Guarantee. 


eee reer ebeeeeee 


ARMSTRONG “receviion OO. LTD. 
Wariters Road, Lenten, N.7 
——————— Telephone: NORth 3213 
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| SITUATIONS VACANT 
| SOUTH-EAST 


SOLDERING 


TH-RAST TECHNICAL COLLEGE 
SCHOOL O ART, Long f 
EQUIPMENT SE es wo pente 
4 REQUIRED as soon as possible 
| LECTURER for City and Gu Telecom: 
BY |} cations Technicians’ Course ne 
mentary Studie Light ¢ rer 
H.N.C. (Electrical  Engineerir 
communications for Part I 
} Candidates should have ‘ 
e800. TRADE mane in physics or electrical engine ‘ 
‘ . ‘ jing and/or _lachastetes experience 
\ PRECISION SALARY (mon) within tenes 
N » 1g" e anu r n t 
‘ SOLDERING tions and pr vera experience 
orn ’ > D AILS d ft s (nt 
INSTRUMENTS Beaty Ss forme stamped aad 
for the SSISTANT Departr ul Manager re 
ELECTRONICS + Plessey Con 
pecialising in the t I 
DUSTRY basis, of “highly complex electrom 
mechanical nd re ect 
@ Comprehensive range Sa ne e 
e Robust and Reliable eriod ime te P 
j ilit ‘ 
@ Light weight | including attests 
@ Rapid heating | Buying 
@ Bit sizes 3/32in. to 3/8in rH! senior appointment and oct 
‘ ’ five year experience in r r¢ 
@ ‘PERMABIT’ or Copper | recuited torether am ammenien 
bits | ground equivalent to H.N.( Know . 
@ All voltage ranges 6/7v. | f'overnment Contract work ye 
; to 230/250v. (HE post i permanent. progre 
e@ Prices trom 19/6 pensionable 
: \PPLICATIONS fro rit ‘ - 
ilustrated is the 25w concise details of . : ex! 
3/téin replaceable bit resent sition and : Pr 
model with safety Officer, ¢ Cheney Manor It 
shield. | F[OLECTRONICS Engineer 1 red 
British and Foreign | E' unde the directior ” the 
Patents. Registered |. 7" be roto-type r ‘ 
~ | planning w for A ' 
= Suppliers to | ENGINEER « th \utor . 
H.M. and Foreign) with small practical : 
Governments. Agents | considere ; . 
throughout the world. | APPLICA NI must be te 
| tiat * yt ' . 
Brochure No. $.5 sent | oocoedine (nut - aes 
free on request. | of rising to £1,000 pe nnum 
Sole proprietors and manufacturers : | Limited Mi arl borough. W —s 
LIGHT SOLDERING DEVELOPMENTS LTD. |"T=uevisiow tenth evs einen 
iired at all times for va . 
parts of the British Isles: permane 
28 Sydenham Road, Croydon, Surrey | parts of the British Isles; perm 
Phene: CROydon 6589 Grams: Litesold Creyden | T v8 may weer.—B 
| Must be drive 
f MoO 
| I nye R 
lf 
| 
»\ ent Engineers. \ 
| i e ¢ T 
| meine os 
| fle Dat Com 
‘POP’ RIVETS WANTED || 2 ith 
@ Any quantity | equivalent ~ ; oress 
@ Any size | > 
@ Any condition f artic . 
; yrbne ¢ 
E. & R. H. BLISSETT 
55, Middleton Road, Reddish, Stockport 7 
‘ ence 
ent work 
a - ir e 
you can build a quality ptm = ge 
ienced in a 
TAPE RECORDER week and 
Fe nti R 


with the 
and 


‘ASPDEN’ 5 ee 


reliable 
A 


fa firm 
Instrument 
Tape Recorder Kits necessa 
ilar t "i 
TAPE DECK KITS ham I 
Two models, Sin. or 7in. spools, two speeds aw for Car 
twin track, ferroxcube heads, finest motor, required for 
and complete assembly instructions it operating fr 
Compact mode! 582 kit aes 0 reet Rochester il 
Standard model 782 kit 9 5 0} zi nl nf 
Assembled and tested 30/- extra AR ogy Kent ‘ Hi 
And the EVELOPMENT Engineer 
D* i with experience 


RECORD/REPLAY AMPLIFIER KIT, 


Wolverhampton 


| 
| r 
| r 
| & iipment equired in Je r 
24 watt, neon indicator, without valves, €5/18. | area me i ywledge d 
if remote control wo t 
POWER PACK KIT for above, less valve, | Sion 's heme, Write piri 1 
8/6. Carr. extra | experience and qualific ations to Box N ‘ 
Mr. T. R. S. of esta writes j OOD all-round Union man required imm 
‘I have recently acquired one of your mar- lw Satny for Midlands Bvenine New 
vellous Aye decks, and | feel that | must con- || +B, . 4 -_— —_—— emowsengt 
Sena sv [ay oe Fe aaneieet eunvustien, | Picture Telegraph. Equipr ent. Half di v z 
nd STAMP for full particulars to:— }each week but must we rk Saturd —. and Ba 
w s ASPDEN | Holidays Portnight’s holiday with pay. Pens 
> | ems Good canteen facilitie 
‘ Works, Clevedon Road PLY in first instance, giving experience 
mae o ° , references, wages expected and age, to: ih 
. General Manager, Express & Star, Queen &t 


To be published shortly 


After 12 years in preparation 
—a giant new reference 
work 


ENCYCLOPEDIC 
DICTIONARY OF 
ELECTRONICS AND 
NUCLEAR 
ENGINEERING 


By Robert |. Sarbacher, Sc.D., etc. Soon to 
be published is this giant new alphabetic 
reference work containing all the modern 
terms and definitions, equipments, elements 


mponents and systems in Electronics and 


Nuclear Engineering With over 1,400 
pages and a million words, it forms an 
nexhaustible compilation of the latest 


entific information. From all booksellers 
£8 net Pre-Publication price €6/6/- net 
order NOW 


‘PITMAN TECHNICAL BOOKS 


Parker St., Kingsway, London, W.C.2 


single and 3- inte 
over | 000,000 durir 
the war, UL Output Transformers 


SOUND SALES LTD. 


Works & Laboratories 


West Street, Farnham, Surrey. 
Farnham 6461 


ODDIE FASTENERS 


Pat. 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
|| SPECIAL FASTENERS TO SUIT 
|| CUSTOMERS’ REQUIREMENTS. 
|] WIDELY USED IN THE RADIO 
|| INDUSTRY 
Miwetrated brechure and other infermetien 

will gladly be sent on request 

‘ww.’ 

Odd 


DEPT. 
Tel. 55883 Cables : Fasteners, Seuthampten 


, Bradbury & Cull Ltd., Southampton 
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EDDY’S wom LTD 


172 ALFRETON ROAD 
NOTTINGHAM 


OYNAMOTORS 


ideal for train sets et 


200c. D.C. to I2v 
19/tl. Post 2/6 
ACOS CRYSTAL PICK-UPS. 

(2 sapphire styli) 29/18. Post 2/6 
VIBRATORS. i2v. 4-pin, 4/11 each. Post I/- 
JACK PLUGS dard type, I/11. Post 6d 
“ve CRYSTAL MIKES. Type MIC 35/1, 
25 Post 2/6 

ne ACCUMULATORS. Midget Single Unit 
Size 3 x 2} ' 1/tt each. Post 1/6 

DIMMER SWITCHES deal for Train speed 
regulators, | Post 

MORSE ——e Plated contacts 
gaps. Heavy Duty, 3/6. Post 9d 
MINIMOTORS. For 
lév. to 6v., 8/6 
PLASTIC CASES Suitable for 
Portables, 6 34 bin., 3/01. Pose | 
THROAT MIKES. 1/-. Post 6d. Could be used 
for ele g Musical instruments 
RECTIFIERS. tact cooled, 250v. 60ma. 8/6, 
RM! 4/9, RM2 6/6, RM3 7/6, RM4 15/6, RMS 19/6. 
Po 

TUBULAR CONDENSERS. 
© Smid. 450v. 1/9. 8-8 450v. 2/9. 1!6mfd 
450v 29 16« 8 450v.4 16-16 450v. 3/9. 32mfd 
450v. 3/9. 32-32 350v. 4 Post 9d 

NEON MANISTESTER/SCREWDRIVERS. 
4/6 each. Post 6d 


D.C 


Turnover 


Stance 


Adjustable 


node! makers, high speed, 


Post | 


Transistor 


trifyir 


Wire end (not 


GERMANIUM DIODES. |I/-. 10 

TRANSISTOR CONDENSERS. 
ture |.6mfd Smid Bmfd 

25mfd., 32mfd., 2/6 each. Post 4d 

LUREMSOURS EXPANDING AERIALS. 

act and @asy to fit, no technical knowledge 

tly improves reception, 3/11. 


P. 4d 


minta- 


l6mfd., 


doz 
Sub 
10mfd., 


Post 6d 


Lin py heer 
221 XA103 


(Ediswan) XAIO!I 21/- 

13/11. XAI04 17/6. XBIO2 

“XBI03 7/6. XCIO! 12/6. White Spot S/11. 
Yellow/Red 13/11. Post 6d 

— RADIO KITS. 7 transistors, Long and 

m waves, 2 watts output, RF stage and 

6 or |2v. Complete kit and 


10, ms. Post 5 
ALL ABOVE ARE NEW AND GUARANTEED 


EF40 
EF4I 
EF42 
EF86 
EF9I 
EL4I 
ELB4 
EL85 
EYS! 
EY86 
—Z80 
GTIC 
KTWé6i 
MUI4 
P6é! 
PCCB4 
PCFBO 
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SURPLUS NEW AND GUARANTEED 
ALVES 


Any parcel insured against damage in transit for 
only 6d. extra per order. All uninsured parcels at 
customers risk. C.W.O. or C.O.D. only. Postage 
and packing 6d. extra per valve. Over (£3 free 
S.A.E. with enquiries 


of AM.LEE 


SITUATIONS VACANT 
ECHNICAL Author (Electronics) to control 
small department Excellent opportunity 
for ambitious, hard-working writer with at 
least two years experience of ministry and civil 
publications, salary not less than £1,200 p.a 
Existing staff have been notified of this oppor- 
tunity —Write fullest details in first inst 
to Box 5278 


NGINEERS with some five year 

experience of radio frequency de 
required for interesting new project in 
tory situated in South West outskirts 
don, Some experience of cables an advant 
Pension Scheme Write giving full particulars 
of experience and salary required to Box 
5078 


HIEF of Test required for medium 
vision Factory. Experience of 

juction test techniques on Televisior 
equipment essential Commencing 
region of £850 dependent upon expe 
ability. Contributory Pension Scheme i: 
tion.—Applications, which will be tre 
confidence, to: General Manager 
Vision Service Ltd., Pullers Way 
Surrey 


T= engineer applications are ins 
senior test engineers with prev 

trial experience of radio 

tion receiver transmitter 
applicants will offered positions 
company’s permanent staff start 
commensurate with qualifications 

ence Apply in writing, giving full detai 
Personnel Officer, Redifon, Ltd., Broomhill 
8.W.18 


V/RADIO field or bench service ene 
required immediately; experience essentis 

must be capable of maintaining high standard 
of service to the public; excellent working con- 
ditions; loyalty and enthusiasm will be 
warded with permanent position ind 
in the range of £700 to £950 p.a 
interview, The Secretary, Leytonia Rad 
784-8 High Rd., Leyton, E.1 Telephone 
1396 


INISTRY OF TRANSPORT AND CIVIL 
AVIATION requires Electrical Engineer 
Assistant Signals Officers) for aviation tele 
ommunications and electroMic navigational] ai 
Minimum age 23, Ist or 2nd Class degr 
Physic vr Engineering or AMI 
AFP R.Ae8. (candidates with Parts I, II & 
or Parts I and II of AF .R.Aes 
equivalent, or of very high professional att un 
ment without these qualifications cons 
Salary £665 (age 23) to £1,085 (age 2 
mum £1,250. Slightly lower outside 
for women. 5-day week Purther 
forms from MLNS Technical 
Register (K), 26 King Street, London 
uoting D.70/9A 


ATENT Examiners and Patent Officer: 
Pensionable posts for men or women for 

work on the examination of Patent application 
Age at least 2) and under 28 (35 for Ex- 
sminers), with extension for regular F 
Service and Overseas Civil Service 
tions: normally first or second class 
degree in physics, chemistry, engineering 
mathematics, or equivalent attainment 
professional are ation, ee AMI 
A.M.1.Mech.E AM.1E.E., ARIC. ) 
salary (men) 2655 to £1, 460 provision for st 
ing pay above minimum. Promotion prospect 
Write Civil Service Commission, 17 | 
Audley Street, London, W.1., for ap 
form, quoting 8128/59, and stating 
birth 


INISTRY 
velopment 


icatio 
date 


OF SUPPLY Research and De 
Estabs require Asst Experi 
mental Officers, and Experimental Officers (min 
ge 60627) ~=6im) Ss areas” «including § Farnboroug? 
(Hants.), Bedford. Aberporth (Wales), Salisbury 
(Wilts.), Malvern (Worcs.) for experimental 
work in Physics, Electronics, Aero, Elect, and 
Mech. Engineering, Chemistry or Mathematics, 
1iso in Physics and Electronics at RO F., Biack- 
burn. Quals. G.C.E.(A.L.), pass degree, H.N.C 
or C.G. Final Cert. of grouped course (Advanced 
Grade) in Telecomms. Salary ranges A.E.O 
£382 (ave 18)—£670 (age 2 £230 (male) 
E.O. £954—2£1,166. Women's rates same by 1961 
Promotion prospects. Opportunities to « — 
for established poets. Forms from M.L 
Technical and Scientific Register (K), 26, Kine 
Street, London, 8.W.1., quoting A.436/9A. (8765 


IR_ MINISTRY have vacancies for civilian 
Radio Technicians at Royal Air Force 
Sealand, Cheshire, and at certain other RAF 
Stations throughout the United Kingdom for 
the servicing, repair, modification and testing 
ff air and ground radio and radar ej-ipment 
Commencing salary (national) (according to 
ge) is £525-£670 p.a. Max. salary £795 p.a 
Rates are subject to small deduction at certain 
yrovincial stations and to a small increase in 
London. Annual leave 5 weeks 5 days increas- 
ing to 4 weeks after 3 years service. A limited 
number of houses may be available for renting 
it Sealand. These houses are at West Kirby 
ome 15 miles distant.—Apply, giving details 
of quals. and exp. and mentioning this adver- 
tisement direct to the Commanding Ofhcer 
No. 30 Maintenance Unit Royal Air Force 
Sealand, or to Air Ministry C.E.4b, Cornwall 
House, W:<terloo Road, London, 8.E.1, for 
vacancies in other areas 0233 


ENCLOSURES, ey yt wd & CABINETS 
by STAMFORD 


From GROUP “B 
Complete system of equipment comprising Collarn/Trane 
cription unit, 4T200 Rogers Cadet Amplifier and Contro! 
Goodman's Axium Speaker, also separate enclosure 
equipment Cabinet « cord Storage 
equipment plus cabinets, 8.6 te ponit 
and 18 monthly payments o » for new let 
of Complete Bystems trom $46 Monaural and 269 Mteres 


EQUIPMENT 
Cash Price 


‘ 
0 
10 


Hire Purchase 
a Deposit 18 Mths. 
1 


458 
we 
31/11 


AMPLIFIERS 

Quad Il & Pre-amp 
Leak TL/12 
STEREO 

Avantic 8PA II 
Quad 22 Control 
Leak 20 and Control 
TUNERS 

Quad PM 


Chapman FPF MASS 


cow 


eee 
“aw 


Armatrong Jubilee 
Armetrong Stereo44 
SPEAKERS 

Axiom 300 


Golden 10in. FSB 
RS 


oan 2s 
& ee 


eo ~@ 


ollaro 47/200 
Connoisseur Type B 
Garrard 4 HF 
Garrard 301 
Lenco GL58/580 
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Sace-o “© Of @a SOS oo 


SBeie of SS SE ZS Ske 


27 


Write for New Comprehensive Equipment and Price 
List 


WE SPECIALISE in supplying and fitting any 

equipment currently available NO FITTING 

CHARGE. DEMONSTRATIONS AT OUR 
WEYMOUTH TERRACE #HOWROOMS 


PRICE £22.10.0 G.P.56 
ize S5in. wide, 30in. high, 17}in. deep. Motor 
Be aris measure I7fin. « 16}in. deep. Mloping 
control panel 37in. « Gin. « fin. Price 10.0 « 676 
deposit and @ monthly payments of 45, Delivery 12/6 


Write tor ~~ illustrated catalogue or visit our Hi-Fidelity 
oe 


86 98 Ss Terrace, 
LONDON, — “5. SHO 6008 
Showroom bourses: Monday-Saturday, 9.30 to 6.30 
Late night Wednesday, 7 p.m 
6 bus from Liverpool Street Station to the 
Hackney Road, Walk back two turnings 
A. L. STAMFORD LTD. (DEPT. 6.4) 


Directions: N« 
Odeon, 


WIRELESS WorRLD 
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[+ WAY PRESS BUTTON iM. TELEPHONES 
= ae nar with junction box. In good working 
g v>. 


CENTRE mA. METER. 1-0-1. Suitable for 
tuning indicator ed gaivo. Resistance 75 ohm. Pane 
overall 4 Sin. 25/- new and boxed. 
PLUXMETERS MODEL WY0023. Calibrated in three 
tanges, 500-1,000, 1,000-2,000 and 2,000-4,000 gauss. 
Direct reading Complete with polarity indicator 
and probe for minimum gap of Ijin. Brand new in 
case with carrying handie 12 x 
-, eas battery £2/5/- inclusive 

AVO UNIVERSAL TEST Reconditioned 
as new. In perfect working order. Model 40 £10/10/-. 


9 

P.M. SPEAKER 30 in grey metal cabinet com- 

with volume control. Very senaitive. Approx 
measurements 53 x5¢ x2jin. Approx. weight 2}/b. 
25/-. 
HIGH-SPEED SLSCTRO-BAGHBTIC COUNTERS. 
Ex Govt. 0-9,999, 25/50 ¥ Bize 4x1 lin 
Single coil 2,300Q or single coll 00 18/6. 
VENNER TIME SWITCHES, for switching 
lighting and power. Reconditioned as new 
clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 
£5/5/-. 
TELEPHONE DIALS. 


on oe 


0-9. Suitable for inter-office 


and factory installations. With fixing mount, Otted 
with connecting tags. 2]/-. 

3-OHM PM. SP In good working order 
10in. 27/6; Sin. 9/6; Sin. 9 6; Sim. 11/6. 


ELECTRICITY SLOT METERS (1/- in slot) for AK 
mains. Fixed tariff to your requirements. Suitable 
for hotels, ete. 10 A., B4/-. 15 A. 94/-. 20 A. 104)- 
Other amperages availabie. Reconditioned as new 
CHECK METERS Re 
10 A. 426, 15 A. 52/6, 20 A 
57/6. Other amperages available 
BALANCED ARMATURE HEADPHONES 
for crystal sete 12/6. 
LIGHT WEIGHT HEADPHONES. 
400 ohm each earpiece. 12/6. 
VENNER 8-DAY CLOCKWORK TIME SWITCHES. 
230 volte | amp., 34 x 23 x 2gin., with key and ovn- 
necting socket, 276. 
MOVING COIL HAND MIKE. Type? 7/6 


All prices include carriage 


23 LISLE ST. (se*.296°) LONDON, W.C.2 


Closed Thursday 1 p.m. Open ali day Saturcay 


Suitabie 


Low resistance 


METER 
REPAIRS 


All makes of Single and 
Multi-range instruments repaired and 
recalibrated. 

*% Prompt Service 

* All work guaranteed 


*% Priority for - «gent orders. 
Competitive p. ices for repairs to all types of 
instruments. Contracts a speciality 
New meters .upplied from stock (2° to 6") 
and compiete equipment manufactured to 
ification. 
all, write or phone fo details to: 


E.L.R INSTRUMENTS LIMITED 
329 Kilburn Lane, London W.9. Tei: LAD 4/68 


30,000 VOLT 
RECTIFIERS 


BRAND NEW American E.H.T 
6in. high x 
self-contained with full 


Recti* 
fiers in enclosed cabinets, 4ft 
3fe. x 2fc., 
tection apparatus 
Made by Genera! Electric. 
Input:—ii5v. 3 phase 50 cycles 
Output:—2,000 v. to 30,000 v. infinitely 
variable at 100 milliamps smoothed D.C 


Price £75 


P. HARRIS 


ORGANFORD, DORSET 


pro- 


for and personnel. 


SITUATIONS VACANT 
A® a fesult of expanding activities, Painton 
& Co., Ltd., Bembridge Drive, Northamp- 
ton, have a vacancy for a Senior Designer of 
Electronic Components Applicants should have 
had several years experience either in designing 


components or using them in equipment and 
must be capable of carrying responsibility 
Salary and Conditions by negotiation Write 
Personnel Officer (8754 
ADIO Technicians required by International 
Aeradio Ltd., for overseas service. Perr 


nent and pensionable posts 
inclusive salary in local 
tion and additional 
ifferentials. U.K. leave 
insurance. Kit allowance 
to whom replies will be 


Normally tax-free 
currency varying 
marriage and 
free air passages and 
Qualified candidates 
ent write to Personnel 


Officer, 40, Park St W.l 1262 
ALES Correspondent required by radio and 
electrical component manufacturer of 
international repute situated in West Londor 
Applicants must ee experienced in conducting 
semi-technical corr ence, submitting “‘quo- 
tations and genersily dealing with cu tomer 


Knowledge of  electrical/radio 


industry an 
advantage but not essential 


Supers annuation 


scheme up to 55 years of age rite Bay 1g 
full details of experience, age and sal re- 
quired to Personnel Manager, Box SC “12 '9 
/ Advg Ltd 212a Shaftesbur Ave 
London, W.C.2 : einen 735 
ECHNICAL Sales Engineer is required by the 
Sales Director of a leading ¢ ompan 
marketing a wide range of Domestic and 
ronic products Sound technical knowledge 


coupled with practical commercial outlook, are 
basic requirements, together with a pleasing 
personality and tact in dealing with Executives 
within the organisation and externally. In reply 
please submit fullest information, without whict 
your application may have to be discarded 
applications will 


be treated with the confi 
uch correspondence merit and no refer 
will be taken up without the applicant perm 
sion.—Write Box 5283 743 
RMY SCHOOL OF SIGNALS, atterick 
Yorks., require Male Senior toaeae in 


(a) Physics with good mathematica! background 


(Ref. A.421/9A) and (b) Telecommunication: 
(Ref. D.457/9A). Age min. 30 but less for 
exceptional quals. Ist or 2nd class hons, in 
Mathematics or Physics; for (a), Electrical 
Engineering or other relevant subjects for (b) 
with experience of two of following fields: 
Telecommunications, Electronic Engineering; 
Computers and Electronic Data Transmission 
Lecturing ability essential. Burnham Salary 
Seale £1,550-£1,750. Starting salary under 
Burnham Scale Teachers’ Superannuation 
Candidates required to take up duty as soon 
as possible but this may not debar those not 
available until 1960. Forms and details from 
M.L N.8., Technical and Scientific Regis- 
ter (K) 26, Kinz Street London S.W.l 
quoting appropriate reference Closing jate 
20 November, 1959 8727 

INISTRY OF SUPPLY require a Technician 

for the maintenance and operation of the 
United Kingdom terminal of an overseas radio- 
teleprinter link in London, and for liaison with 


3.P.0. (Cable and Wireless 
in the installation and 


) staff; also to assist 
maintenance of cypher 


equipment at headauarters and other station 
as necessary. Applicants must be prepared to do 
regular shift wor e to undertake dutie 


beginning at, possibly 4 a.m. or finishing at 


10 p.m. Quals Recognised apprenticeship or 
equiv. training; O.N.C Cc. & G. Pinals in 
electrical engineering r equiv Specialised 


knowledge of principles of electronics as applied 


to modern cryptographic equipment. Experience 
in telegraphic radio transmission, ability to 
maintain all types of teleprinting machine 


knowledge of Murray code, morse erd general 


ignals routine desirable. Salary £720 (age 26) 
£900 p.a. Application forms from Manager 
(P.E.2343) MOL & N.8., Professional & 


Executive Register 
Street, London, E.¢ 


Aparnes House, Parringdon 


[8755 


SSISTANT Superintendent Engineer (trans- 
mission) required by Sierra Leone Govern 


ment Broadcasting Department on contract for 
two tours of 18/24 months each in first 
instance. Commencing gross salary according to 
experience in scale Ne: £1,210 rising to £1.52 
@ year ruth allow: rate 15% of total sala 

drawn. Outfit = lowance £60. Children’s allow- 
ances £48/£ a year Free passage for 
officer. wife “a three children under 15 years 
Liberal leave on full salary. Candidates should 
have received progressive theoretical training 
at a Technical College, Institute or Polytec? 

nic up to a standard of City and Guilds Radi 


III, and hold the necessary certificates indicat 
ing success in examinations for each stage of 
training. They must be competent in the use of 


test equipment and hand tools normally em- 
ployed in Radio and Instrument work and 
should have a keen interest and capacity for 


further study in specialised broadcasting tech- 
niques. Write to the Crown Agents, 4, Millbank, 
Lond wi State age, name in block 
letters, ‘full 


Fidelia 


Eleven 
built real high fidelity equipment was introduced 


years ago the Fidelia range of hand 


Based on er twenty years’ experience of high 
quality “i reproduction ite soundness of 
design and construction has both outlived many 
passing fads and permitted original models to be 
rebuilt at modest cost to provide VHF reception 
and other facilities. 
Our present range includes: 
Fidelia Major AM/FM tuner unit with pre-amp., 
tone controls, etc., B.F. stage on all wavebanda, 
variable selestivity, etc. Price £27/4/-, or with 
the Major amplifier, £42/14/-. 
Fidelis Imperial, VHF tuner. Price £15/5/-, 
or with pre-amp. and tone controls, £19. 
Fidelis ton, switched VHF tuner. Price 
214/6/-, or with pre-amp. and tone controls. £19. 
Fidelia Preciton built as « VHF Radiogram 
chassis, 3 watte output, bass and treble controls, 
an ideal small quality unit, £91. 
Pidelia Major amplifier, 218. 
— Mk. 1. Stereo amplifier with contro! unit, 
Full details willingly on request, 
64. for postage is appreciated.) 


AMBURST ROAD 
TELSOUMBE CLIFYs 
a a 


88. 
BEVEL PMESTS ori 


ualifications and experience and 
quote M2A/50783/WP [8746 


PARALEX 
ADJUSTABLE 
HOLE CUTTER 
Morse Taper Shanks 
i oe 
Par. Shanks from 3” to §’ 
Up to 124° dia. Hole capacity. 


TEN MODELS 


Seld throughout the world 
Send for illustrated 
catalogue to 
LUDFRY LTD. 

5 Hanway Place, London, W.!. 
Telephone : MiUSeum 7472 


CREED 
TELEPRINTERS 


Post War Model 8B 


BRAND NEW Receiving Tape Printers 
for 100 to 250 volts/D.C.* in maker's 
original cases. 

Price £35, carr. paid U.K. 


*For A.C. supplies a rectifier is supplied 
at €3 extra. 


P. HARRIS 
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CONDENSERS 


TOG VISCONOL. Values from .01 uf te 8 mid. 
send 8.A.E. for list 
selection of mica and 


RF DRIVER UNIT. Freq. 100-156 mc/s. valves 
2, 4304CB/c 2, CV1079. 1, CV1052, 0-100 ma. 
meter 3}in. scale, 3 slow motion drives and 
C.O. section, fits any 19in. rack. Brand new in 
maker's cases. No charge for case or packing. 
Price £3 each, P. 10/ 

APR-5A RECEIVER, UHF. 1,000 to 6,000 
me/s., input volts 80 to 115 v. 60-2,500 cycles. 
Not new but very good condition $35 each. 


AN/ART-13 spares (transmitter). Complete 
stock of spares for these transmitters including 
Dynamotor relays condensers meter etc. 


R-9B/APN-4 spares. Complete set available. 
Please write for further details on this equip- 
ment 
HEADSETS Type No. 16, small earpieces and 
a No. 4 carbon mike 12/6 each. 
HEADSETS No. 1. Moving coil headphones 
and No. 7 mike (M/c) 18/- each 
ae HOLDERS ceramic 1.0., 10/- per doz. 
JX 7 pin ceramic 12/- doz. B7G with skirt 
ceramic, box of 10, 7/6. Bakelite I. Octal 
holders 6/- per doz 
TRANSMITTER condensers 225 pf., variable, 
ceramic insulation, size 7 x 4 x 4in., RCA 
new and boxed 17/6 each. 100 assorted mica 
and silver micas 20/-, good selection. 100 
assorted resistors 15/-, 4, $, and 4 watts. 
WIRE WOUND resistors many types in stock. 
MORSE KEYS small type, new and boxed 
3/6 each. 
ROTARY CONVERTOR. 24 v. input, 250 v 
output, 200 ma., 85 each, 12/6 post. 
RECEIVER BC624c. Covers 100-156 Mc/s., 
the C model is the latest type which incorpor- 
ates several mods., noise limiter, AVC, squelch 
cireuit and extra audio stage. Power. require- 
ments 300 v. and 12 v., 82 each, 5/- post. 
VALVES. 6K7G, 2/6. ARP12, 2/6. VRS4, 1/-, 
GL8020, 18/-. CV73, 2/6, CV121, 12/6. PX25, 
10/-. CV25, 15/-. VS110, 3/- each. All valves 
are new boxed 
GANADIAN mikes C3, with lead and standard 
= plug PLS58, sensitive carbon insert. 
3rand new boxed 6/- each. P. 1/ 
GRAHAM GEARED MOTORS. 115 v. AC. 
50 cys., 1/6th H.P., variable speed gearbox 
0-166 R.P.M. (as new). £8/10/- each. Trans- 
formers to operate this unit 36/- ea. Carr. 10/-. 
AMERICAN L.T. TRANSFORMERS. Potted 


type, finished in black crackle and very con- 


servatively rated. (1) 230 v. input, 3 x 5 v. 
CT., at 3 amps, each and 4 v. at 2 a. output, 
18/6 each. (2) 230 v. input 2 x 6.3 v. CT., at 


3 a., and 6.3 v. at 3 a. output, 18/6 each. (3) 
230 v. input, 2 x 6.3 volts at 3 a., and 6.3 v. 
CT., at 3 a. output, 17/6 each. (4) 230 v. input, 
28 v. at 2a., and 2 v. at 1 a., 12/6 each. (5) 
230 v. input, 3 x 6.3 v. at 3a. CT., 1, 63 v. 
3 a., 22/6 each. (All these transformers are new 
and boxed, please include postage 3/6 each). 
AMERICAN COMPUTERS AN-II-70A. Single 
parallax. Contains 8 relays 10 k., 2 change- 
over plat. contacts, 8 relays 300 ohms, 2 
change-over silver contacts (all relays are small 
type), 9 x 6V6 small GT., 3 x 6X5 GT., and 
2 6SN7. Seven small D.C. motors 27 v. 6 
selsyn motors, 10 small micro switches. Plus 
gears, condensers, ball bearings and pots., etc. 
This unrepeatable bargain 810 each. 

FUSE HOLDERS..U.S.A. type, panei mounting 
2/6 each, post 6d 

WHEATSTONE BRIDGE. In a beautiful oak 
case, centre zero galvanometer, 2.5 ma., 
F.S.D., 4 stud switches 0-10, 0-100, ‘ohms O- Inf. 
size 16 x 74 x Gin. 30/- each. Post 3/-. 
TRANSFORMERS. 200/250 v. (double wound) 
115 v., output 60 amp., in steel case with 
switch etc., 815 each. postage {1. Weight 
3 cwt 

METERS, scaled 0-600 v. and 0-15 v., 500 
microamp movement, new, boxed, 12/6 each 
(2in. flush) 


PLEASE INCLUDE POSTAGE ON GOODS 
TERMS C.W.0. All goods offered are ex-W.D. 
S.A.E. for enquarves 


W. MILLS 


3-B TRULOCK ROAD, 


TOTTENHAM, N.1I7 
Phone: Tottenham 9213 & 9330 


Srreariens wpeeees 


XAMINERS: istry Ae utica! 

nspection ~~ a bow 20 pensionable 
ts ..: men Se w at enst 25 on 
7 mostly at Hen Le: 


or equivalent qualification; (b>) at least 
years’ experience Ly apprenticeship or 
similar period of training) 


of radio, radar, or 
other ——- Cc tes trained 
in R.A.F. as radar or telecommuni- 
cations .- satisfy @ but who do not satisfy 
(a) will ma - if they attained Class 
PF. Cranwell or Locking 
Starting salary Gon ba to £750 (national 
: ‘ romotion prospects 
Write Civil Service en A 17_ North 


Audley Street, London, W.1, for application 
form quo’ 508259. "Closing date 10th No- 
vember, 1 8742 


SITUATIONS WANTED 

ITION phn in Brighton area in elec- 
tronics. Considerable experience in radio 
and television. 9 rs airborne and ground 
radar experience RAP. and RN ZAP 
Certificates from City & Guilds up to Radio ITI 
and references available-—Box NO. 4715. [8731 
FFREELA NCE Field Service Engineer. Trans- 
mitters Communication Receivers, Ancil- 
laries, etc perience covers installation, 
operation, maintenance, C_W T. links up to 
3 k.w. input. Do you require someone to install 
or operate your equipment in field, home or 

abroad, hot, cold or outback no obstecie 
Contact Box 5377. [8750 


TECHNICAL TRAINING 
EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
og with and building radio apparatus 


learn.”’—-Free brochure from Dept 
wi w to" Radiostructor, 46, Market Place, 
Reading, Berks [0241 


ITY & GUILDS (electrical, etc.) on ‘“‘No 
Pass—No Fee" terms; over 95% successes. 
—For details of modern courses in al! branches 
of electrical engineering, applied electronics, 
ow etc., send for our 148-page Hand- 
k—free ' and post free -—B.1ET (Dept 
388A), 29, Wright's Lane, London, W.8 [0017 


SERVICES OFFERED 
ee ~ translations, French or Ger- 
man English, 35/- 1,000 words.—Box 
56 [8756 


TUITION 
ERMAN Language Course, 3 text books, 5 
reels twin track l.p. tape, £5.—28 Jewel 
mdon, E.17. {8767 
ULL-TIME courses for P.M.G. Certificates, 
C.G.L1., Telecommunicationg and Radar 
Maintenance Certificates. Information from 
College of Technology, Hull folll 
—See the world as a radio officer 
in the Merchant Navy; short training 
ees, scholarships, etc., available, 


Examinations onaieg to oees by 1.C5 
home stud thods. A.M.BritI RE, C. & 

G. Telecoms, jo and TV Servicing, etc 
Write for free Prospectus, International Corres- 
pondence Schools Ltd., Intertext House, Parkgate 
Road (De London, 8.W.11 [0033 
M1I.MechE, AMBritIRE, City & 
Guilds, G.C.E., etc., bring high pay and 
Pass—No Fee’’ terms; over 95% 
successes. —For details. of exams and courses 
in all branches of engineering, building, elec- 


tronics, etc., write for 148-page Handbook— 
free—B1.E.T. (Dept ») 29, Wright's 
Lane, London 8 118 


. : fo 
* OW and Why” of Radio and Electronics 
made easy by a new, no-maths, Practical 
tructions based on hosts of ex- 
periments and equipment building carried out 
at home. New Courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
Dept W.i2 Radionruster, SS, 


Reading, Berk 
Radio—A. M.Brit.1.R.E., City and 
Guilds. R.T.E.B., Cert., etc., on “No Pass 
—No Fee’ terms; over 95%, successes.— For 
details of exams. and home training courses 
tus) in all branches 
ics, write for 148- 
page Handbook -free-B 1 ET (Dept. 397A), 
29, Wright's Lane, London, W.8 [0016 
EARN-AS-YOU-BUILD course in basic 
a, electronic and electrical theory with 
training building a 4-valve TRF and 
Pvalve superhet radio receiver; Signa! Gen- 
erator and High-quality Multitester.—Write for 
FREE book International Correspondence 


Schools, Intertext House, Parkgate Road 
(Dept. 442), London, 8.W.11 (0358 
CORPORATED Radio Engineers 


recogn: y 
and authoritative, pa ~ fees to 
a limited number of students only; syllabus of 
instructional text is free; the Practical Radio 
Engineer journal, sample ‘only 2/-; 6,000 align- 
ment peaks for superhets, 5/9, taembership 
booklet 1/ 


TEGHNIGAL 
TRADING CO. 


SATISFACTION OR MONEY BACK GUARANTEE 
on all goods (14 days) 


REGUNNED T.V. TUBES | 
12in. (MW31-74, CRM121, ete.) 
i4in. (MW36-24, CRM141, etc.) 
17in. (MW43-64, CRM171, etc.) 
2lin. (MW53-20, MW53-80, etc.) 10 

Guaranteed 12 months (carr. & ins. 12/6) 


TRANSISTORS 


RED SPOT: Guaranteed, 4/8; 100s, 3/9 each 
WHITE SPOT: Guaranteed, 7/8; 100s, 6/8 each 


100 CONDENSERS 10s. 


A must for your spares box. A _ well-balanced 
assortment of miniature silver mica and ceramic 
condensers. 3-10,000 PF. List value over 45 
RADIO The best buy of the season. Recei 
vers, complete with valves, speaker 
and 6-volt vibrator pack. 6K7, 6K8, 6Q7, 6V6 


Suitable for adaption as car radio. Ideal for 
workshop 29/- 
Carr. 5/-. / 

Semi-air spaced, 
CO-AXIAL CABLE Semi-ait spaces. 


drums 22/6, carr. 2/-. 100 yard drums 42/6, carr. 5/- 


COLLARO “CONQUEST” 4,*?°°! 


Auto 


changers. Brand new, unused 
ca? -. £7 19s. 6d. 


IRS ...... P/- 
iS5 ...... 6/6 
1T4 . 4/9 
3S4 . T- 
3V4 io 
6uae...... 5/9 
5Z4G ...... 9/- 
M6...... 4/- 
6B8G ... 2/6 
6BA6 6/ 
6BB6 6/6 
: 3/6 
6CH6 9/6 
1 5/9 
6F13 5/9 
6F14 96 
6F15 86 
6J5GT ... 3/6 
a ...... B- 
6K7@ . 2/3 
6xeG...... 6/6 
6K25. 7/6 


DHT77..... 7/6 


SPECIAL OFFER. ANY SIX VALVES in heavy 
type, less 10% (12 LESS 15%) 


Trade enquiries welcomed. All items less 5% and 
post free for a dozen. 


Post 1/3 in £1. Min. 9d. No C.O.D. 1,000 SNIPS, 6d. 
P.O. Box 21 
350/352, FRATTON ROAD, 
Phone PORTSMOUTH 22034 


208 WIRELESS WorLD NoveMBER, 1959 


ENTS 
HE proprietor of areas Patent No. 75043¢ STERESSOUND GW. AMPLIFIERS. In 
TEST EQUI PMENT entitled ‘“‘Radio Navigation System’’, offer | d cabinet 14) x6 Sins Weight 
i oe ne fk = ae ~* — — t« > ure prac- | : mths’ guarantee 15Gns. PP 
ical wo rite uiries ¢ - ° 
BEAT FREQUENCY OSCILLATORS Singer. Stare & carloere, Hy ain. Inquiries 12¥. DC MAGNETIC SWITCH. Cuts out on 2 
0-10 ke/s. furzehill No. 5 metered output ’ o 4, Illinois, { 326 | p. overload or dead short 13/6. P.P 
of 2 watts into 10 or 600 ohms. Size 17)» rietors of Briti h Patents Nos. | i2in. SPEAKER and separate tweeter in floor 
9x1l. 7 valves. 812. 79 for “‘Improven t | ind walnut cabinet 229 «8 gag at less 
TESTERS 1.M.8. No. 1 Mk. 2 aes DARE Stern ot | | than half price $6/15/-. Carr. paid 
A precision audio test set by Mu al seovenemse ta i» || COSSOR V.H.F./F.M. KIT. on lel 701K 
as a laboratory sine wave sour 100-40,000 1 | changing arrangemer / £8/19/6. PP. List Price @15/1 
cps. Kange easily extended pis ywwn to 10 cy sound radio and FAMOUS MAKE LIGHT WEICHT PENCIL 
£40. Improvements in and re BIT SOLDERING IRON, 220/240v. 25w 
_ SIGNAL hae ge 4 receiver set”, and 797517 licator ax in handle (list price 24/6 
. 85 ke/s. to 25 Vith main na relatin 16/6. 
leads , aerial and — iction £35. - frm SCOOTER BATTERIES. 6v. 10 AH. Hard 
TF300G. 16-150 Mic 0.1 wV. to 100 m\ the grant of licences er case. Size 5x5 , ™ ight 3b 
Complete with new calibration and instru i rticular may the t 15 ~~ P. P. Also ideal for 
tions. 818/10 tained from Marks & Clerk, 57 & 58, Lincolr NEW AND BOXED COLLARO “CON VEST 
— HLF. SWEEP GENERATOR Inn Fields, London, W.C.2 8755 | - SPEED RECORD AUTO CHANGERS. 
versatile frequency modulated signal gen | 5 arriage 5 
erator for alignment of R.F. and Videc SONS. INSTRUCTIONS. ETS. | our “FAMOUS "TRANG ORME RS Input 
Centre frequency range 5-65 Mc/s et ATALOGU = y  ernmness | Surmut tt ). Outp i 2 ; 
1 & ) il tr | 2 Si yu = tapped 3 to Wyv. 2a. or 
deviation 0.2 to 20 Me/ Frequency marker | 11 v. 5a Each 24/6. P.P 
5-70 Mc/s. Output 0.5 volt max. with vari F. W. “METAL RECTIFIERS. 12/6 volt, 
able attenuation to over 30 db down. Con 7/6; 3a.,13/-; 4a., 17/6; Ga., 27/6; P.P 
plete with stabilised power unit for 115 or STUDIO “oO” P/U CARTRIDGES 21/- P.P 
230 volt A.C. input. £30. FLAT TYPE H.W. RECTIFIERS. 250v. 25m/a 
C.R.T.s 58PTA 7 /6. 60m/a, 7/6. 300m/a, 24/-. All P.P. Most 
Twin gun precision oscilloscope tubes with a types stocked 
flat screen and 1 P.D.A. ring. Standard base To@aLe SWITCHES DPDT 3/6. 


£22. 
TRANSMITTING TUBES 


— |] MICRO SWITCHES Make and Break 5/6. 

| || MAINS TRANSFORMER AND RECTIFIER 
4-400 A. 720 watts R.F. output. Max ratings } | || giving 12v. la. D.C. Output 19/6 
to 100 Mc/s. £12/10/-. | | WICKER NIFE BATTERIES. 1 2 volt. 2.5 
ee Rg I || a | Ft 
(200 uW.-6 W. F.S.D.). Matching 11 || LIGHT WEIGHT H.R. PHONES. 17/6. 
ances from 2.5 ohms to 20 Kohms. H ENAMELLED, TINNED, LITZ, || 4.8. TWIST DRILLS. Set 7. 4-tin. 4/-. 
finish panel and sealed ruggedised case £18/10/- | ill stems new and guaranteed 
Ali the above equipment, whether new or re COTTON AND SILK COVERED ||] RELAYS. We hold large stocks. Any contact 
conditioned, is im first-class condition and || | bination and operating coil voltage 


working to original spect fication More data 


and our full list of test equipment will be RESISTANCE WIRES TT ee 


forwarded om request 


Portiand Pays Postage and Packing EUREKA - CONSTANTAN Lists sent on oye ae orders only to 
PORTLAND ELECTRONICS Most Gauges Available RADIO t ELECTRICAL MART 


20 Portiand Place, Stalybridge, NICKEL-CHROME - MANGANIN 
hte. Ohanchester STA 2/48 29 STATION APPROACH, = TOWN, 


|] SMALL ORDERS PROMPTLY DESPATCHED WEMBLEY, MID 


B.A. SCREWS, NUTS, WASHERS 


NYLON . P.T.F.E. | soldering tags, eyelets and rivets, 


ROD, BAR, SHEET, TUBE, STRIP WIR! ESONITE and BAKELITE PANELS Y N TrANNO / 
No Quantity too Small. List on application TUFNOL ROD, PAXOLIN TYPE CO || //% ‘ 


BRASS - COPPER - BRONZE FORMERS AND TUBES, ALL DIAMETERS. || / N> EQUIPMENT 
ALUMINIUM -: LIGHT ALLOYS SEND STAMP FOR LIST TRADE SUPPLIED 
H. ROLLET & Co. Ltd. // Tells you what's going on cleerly 
vis ee Senesinanes am — POST RADIO SUPPLIES | WEST NORWOOD -: $.£.27 
MANCHESTER, LEEDS ] 


33 Bourne Gardens, London, E.4 . wetagtenee Diep lS 08  Gned 
Phone: CLissold 4688 


RCA WAVEMETERS T.E.149, brand new sury 


200 Koja t 


inetructi book ry ; 218 10 - wha: zs ae ee C2ASCO 

FIELD STRENGTH ABSORPTION WAVEMETER * 

type Ts 09/UR 90/400 Mois dir ‘ with | & 
sealed micro an t uA 

ein xction = manua }- wav t 


aerial £6/10/- carr. ¢ 
LESLIE DIXON & CO. 
214 Queenstown Rd., Battersea, $.W.8 


SOUND Qaixsos 


BRIGHTON TERRACE . LONDON. S.W9 
"Phone: BRixton 496! 


A. K.& L.G. SMITH LTD. 
Manutacturers of :- 


Electrical & Electronic Apparatus 
Sub Assemblies, etc. 


38 Nunhead Lane, Peckham, London 8.E.15 
A full specification !7in. Tele- Telephone: NEW Gross 7325 
vision Receiver to Spencer- 


All types, open and enclosed, to 
G P.O. or customer's specification 


SOUND SALES LTD. 
Works, & Laboratories 


West Street, Farnham, Surrey. 
Farnham 646i 


at your Dealers. Remarkable 


. West standards now available 
TAPE 
V0 aa RECORDERS performance and priced at 54 P. A. MARRIOTT & co. 
Gns. only, complete 
se a ae For Leaflet apply to -— Specialists in the manufacture 
: SPENCER-WEST LTD. ; : 
ic Recording Heads. 
SALE OR HIRE Quay Works, Great ¥ a . of Magnetic ding Head 
crit Hansen Recordings) Ltd. "Phone : 4908 SUNLEIGH WORKS, SUNLEIGH ROAD 
; lon W1 ‘ ? Grams: Spencer-West, Great Yarmouth ALPERTON, WEMBLEY, MIDDX. WEM 7403 


ennnnnnnnnnnnnnnnnnnnna! 
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| 
H. FRANKS || SECTRAOIX BARGAINS | SOUTHERN RADIO'S 


58-60 NEW OXFORD STREET 


RELAYS. G.P.0. type 3000 and type 600, large stock: | 
LONDON, W.C.1. Tel. MUSeum 9594 available, write for list | S 


- METERS. Gin. Portable, sub-standard, in wood case 
DOUBLE-WOUND STEP-DOWN TRANS. 0-250 amps.. D.C., M.C., as new 3/10/- SPECIAL OFFER 
FORMER. Primary ped 10-0- 100-200. 
220-240 volts Secondary tapped 0-5-80-120 PORTABLE yousera. Tin. MA., A.C/D.C i 
130-140 volts 60 watts. Size 44in. * 4hin. * 4in 0-160v. 59/-. Sin. D.C double range 0-25 anc 
Weight 6 ibs 32/6 each 250v. 75/-. TYPE 38 MK Ii 
‘WESTINGHOUSE MOTOR DRIVEN ¥ c mo n. flush 
CIRCUIT BREAKER. Type ABDE-ION. 220] | PUILLI-AMMETERS. 0 : * * 
0-imA. 32/6. 
volt Universal Motor Trip amps. 400 max., e 
600 volts A.C 3 pole, new in maker's cartons AMMETERS. in Round flush 0-20 amps. 10/6 
415 each 2hin. square flush, 0-30 amps. 25 -. 4hin. sw/bd. 0-15 
HYDRAULIC RAM. Maximum air pressure amps << 17/6. 4hin. sw/bd. A.C. 0-14 amps. 25/- o 
350 p.s.i. Solenoid 24 volt operated air release D.C., M.C. 0-14 amps. 22/6. Post 3/6. Gin. swibd 
verall length I ldin. Maximum pull-in 3hin. Type 0-50 amps. 45/-. Carr. 3/6. Large stock available 
FBG/A/395 35/- each write for list 
HYDRAULIC RAM. Max. air pressure 350 p.s.i iy VICTRIX NICKEL ELECTROPLATING 
Solenoid 24 volts. Operated air release. Overall! PLANT for use in the home, gives results to full 
ength 15Sir Maximum extension 3in. Type FQ as standards Comprises special plating 
35\- each panel, nickel and cleaning chemical, 99.9%, pure anodes 
‘RECORD’ ELECTRICAL CO. 0/500 VOLT rods, epacere, Cory eam ~~ full porumion boolses 
MOVING IRON SWITCHBOARD TYPE ready for use within half an hour, - ‘ost 
Gin. flush mounting. Volumeters. Fitted external 1 | Ti4g LESDIX CRYSTAL RECBIVER. De-luxe 
resistance 10,000 ohms 45/- eac table model in beautiful paste! shades, scientifically 
‘BRAY’ LTD. 1240-VOLT A.C. MAINS made with tapped litz wound aerial coil, var 
CONTACTORS, 20-amp. A.C. 5-pole con- condenser, germanium diode, plugs and sockets for 
tacts, fitted on bakelite panel with terminal aerial, earth and phone connections. Al! aerial tested 
connectors, size 9in. x 44in 32/6 each and supplied with double headphones, 35/-. Post 3/6 Complete in Metal Carrying Case. Yin. x 
Highly sensitive transistor model also available 49/6 
800-WATT CONTINUOUS RATING we 6tin. x 4in. Weight 6!b. Frequency 7.3 to 
ith headphones 
HIGH-GRADE STROMBERG CARLSON 9 Mc/s. Five valves, £1/2/6. Post paid. 
AUTO-TRANSFORMERS, intermittent rating THE LES GLSCTROTON. The smallest and 
1000 watts, 220 to 110 voles, completely shrouded lightest 3/6v C. moter made, weight foz., size 
size Hin, Sir jin., so 39 Ibs jin <tin. with lin. spindle. 5000 r.p.m. ideal for These 1X-Rs ore in NEW CONDITION, but owing 
<5 17 6 each scientific instrument makers, model makers and to demand they ore not tested by us and Corry ne 
EX-AIRMIN. RELAY MAGNETIC TYPE electrical toys. New and guaranteed 6/6. Post 6d querentes, but shewid prove SERVICEABLE. 
183. Mains A.C Soi! operating 20 amps MORSE PRACTICE SETS. Ex-Air Ministry mode! pobieteate <1 gy Type 38 Trans- 
Mercury switch. Fitted on bakelite’ baseboard with beautifully balanced key, twin coil buzzer, wired | receivers. ALL BRAND NEW. Headphones 
size 4in 2tin 10/6 each on wood base with space for battery and terminals 15/6; Throat Microphones 4/6; Junction Boxes 
GENERAL ELECTRIC DYNAMOTORS, 10/6. Post 2/6 ais Aerials, — BY 2/6; tL 2 Tt beer 
type D, input 28 V.D.C. 19 amps., output | /- Haversec -; Valves—A. 3 
volts D.C." 350 MA., $600 r.p.m., 4 hp fang | | Scanese Shotgre Dynamos een. ts credh tor promt A.1P.4 3/6; Set of FIVE VALVES i9/- the sev 
econ tienpalcrennnapeccsr thie: ——— delivery. Send us your enquiries si "ECIAL OFFER No. 2: 
VISUAL INDICATORS TYPE 10/@4, new as above, complete with set of external 
condition contain 2 high-grade movements, |! hmen é, paid. 
Sorinonealsenie eonere seve to 36 merounee | | ELECTRADIX RADIOS se See 
5s the other vertica movement mcro- co ad 
amps f.s.d 7/6 each 214 Queenstown Road Battersea S.W.8. Transmitter-Receiver 38 Mk. i. Brand 
= . new with complete set of external attachments 
Soh, fn ae, hee Te oun teat Telephone: MACeulay 2159 inchedin Webbing, Haversacks and Valves 
Mk. I ref. AP. 10964, Type O.5.2423A. Fitted s Fully poe . 
» Cradie 32/6 each FoF ranteed. 
| M f, 
ROTAX HEAVY DUTY SOLENOID. conga ne NEW © assorted Mics; Tubule 
12 to 24 volt. D.C. operated. Spring loaded fin ° . 
movement, Overall diameter 2}in. 2fin. long CON peg rian eerenmas. 2 im- 
12/6 eachn 
D.C. RECTIFIER UNITS. «ype. 19, input 200 REMOTE CONTACTOR. For use with 
250 volts A.C. 50 C.P.S., output 12/24 volts D.C above, 7/6. 
3 amps., continuous rating, fitted in metal case LUPBRA HOLE CUTTERS. Adjustable fin. 
son Xx Ge. X Tin, teh Tesee, Gate, Git. 80 66 AS - N U 99 to 3tin. For Metal, Plastics, ete., 7/-. 
into andar n acking, ide 
and bench work, telephones, etc 44 17 6 each a eaen cnpeee = ape di Standard 
‘FRACMO’ 200/250 volts A.C./D.C. UNI- H base, "BRAN 
YERSAL MOTORS. |1/!00th ‘hip. Dimensions REGUNNED T.V. TUBES nen’ ACTICn 'S bee 2S = 
3iin. long, 2fin. diam pindle tin. long, tin . 
th k ideal for projectors, mixers, etc. Speed nisin at et) Complete with Soman 12/6. 
3,000 r.p.m 32/6 each 
Seasae fae on AMPLIFIERS. Complete. 
W.D. GALVANOMETERS centre-zero, 100/ . 
0/100 milliamps, 2in. dial, chrome metal’ case, Supplied from stock and despatched NEW, with valves, relay, etc., etc., 17/6 
terminals, etc., ideal for test bench 17/6 each b British Rail d 
Lee Sere Some Sty. QUARTZ CRYSTALS. Types FT. 
: ypes 241 and 
mm agg Be ey pe COMPLETE NEW GUNS fitted in F.T.243. 2-pin, gin. spacing. freemen be 
armatures, max. diam. of commutator approx every tube and fully guaranteed for tween 5,675 ke/s. and rr} ke/s. (F.7.243), 20 
4in., max. overall dia. 7in., max. overall length TWELVE MONTHS Mc/s and 38.8 Mc/s (F.T.241, Harmonic) 
iSin., fitted with control panel meter, etc. in ° 4/- each. ALL BRAND NEW. TWELVE ASSOR- 
et Oe ee oe 2 ee TED CRYSTALS, 45/-. Holders for both types 
SYNCHRONOUS MOTORS final speed Mullard Mazda 1/- each. Customers ordering 12 crystals can be 
| pau clockwise a Fitted ‘Sangamo’ motor (2in. ... as 00 4 0 0 — lists of frequencies available for 
200/250 volts . 50 cycles, 26 watts verall ° 
dimensions 2jin. x 2gin., depth Ifin. Output l4in. ... as 090 45 15 0 RECORDING BLANKS. Brand new. “ Emi- 
spindle fin. long. bin. thick 27/6 each \Sin 4610 0 disc.” Ready for cutting. (3in. 6/- each or 15 
LIMIT ELECTRICAL CAPACITATOR eo eee = complete in metal case 
START INDUCTION MOTORS 220/240 l6in £610 0 ve RESISTANCES. 100 assorted useful valves. 
volts A.C., 50 C.P.S., silent running, intermittent rere New wire end I NEW. 
rating, thermostatic cut-out incorporated, ideal i7in. ... £60 0 £6 10 0 | | SPECIAL OFFER. 12 ASSORTED 1D METERS. 
for mixers, lab work, etc., 1,340 r.p.m. 1/40th-h.p., 211 {8 10 0 “a 10 6 Slightly damaged. Mainly brok 
4in. diam., 4in. deep approx. with insulated U- hk" ame oe Toren 
shaped coupling drive 25/- each a yor BRAND NEW 
rumen 
SOLENOID OPERATED MAGNETIC Plus 5/- carriage. 
RELAYS type ‘S, ref. 5CW/3544, with 4 make 4 STAR IDENTIFIERS. Type | A-N Covers 
break 10 amp. contacts D.C., coil resistance : both Hemispheres, 
160 ohms, 24 volts operation housed in metal Other types available. Please contact. TIISs4 TRANSM Complete in transit 
screening can 2fin. x lin. x Ifin 7/6 each case. New condition, €2/5/-. 
SOLENOID OPERATED OIL DILUTION TEST METERS D.C. PORTABLE 0-5,000 
VALVES ref. 5/3013, 24 volts, with terminal 


ohms 0-6mA 0-1.5v and 3v. in case 3fin. x - i> 
block, suitable for air or oil, maximum air pressure J P WRIG fad x pin. Voltage range can easily be by 
Se, Oy SURE SD ER. SO, I Se . ° I addition of ee my to sult individual require- 
approx eac 


ments. Brand new 
‘ZENITH’ SEMI-FIXED WIRE-WOUND la Shotton Street, ATTACHMENTS. for “18" Transreceivers. 
mae sere - ohms., 4 oner —- ALL OD NE Headphones 15/6; Hand 
10$gin., ameter in - eac Mic 1 A a Set of 6 V. 
SOT ASTING OA SWITCHES ref Doncaster w/-. aes" -e 
4 comprising oat in wire 

container. 3in. dam. dtm. lang. operating make Sole Distribution Agent ra NSPARENT MAP CASES. Plat 
r break sea ‘ ir “ ideal Maps, + Otc, 
peat liquids, quunsiaine . “ee Post or corr. extra. Full list Redio a 


5/- each Phone: DON 2636 or 66252. 
650 PAGE ILLUS. MAILING PRICE LIST, 1/6 SOUTHERN RADIO SUPPLY, “LID. 


11, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 
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INDEX TO ADVERTISERS 


Page Page | Page 
Acheson Colloids, Ltd 141 | Garrard Eng. & Mfg. Co., Ltd.. The 32, 105 | Radford Electronics, Ltd 98 
Acoustical Mfg. Co., Ltd 56 | Gee Bros. (Radio), Ltd 183 | Radio & Electrical Mart 208 
Adcola Products, Ltd 82 Gener ul Electric Co., Ltd 124} Radio & T.V. Components (Acton), Ltd 182 
Advance Components, Ltd 2, 34, 3 57, 69 | Gilson, R. F. Ltd 108 | Radio Clearance, Ltd 180 
Relays, Ltd 55 | Glaser, I & Co., Ltd 144 | Radio Component Specialists 159 
Aircraft-Marine Product (Gt. Britair ;oodmans Industries. Ltd 63 | Radio Exchange Co., The 184 
Li 101 700d wir i C. (Sales), Ltd 9 Radio Experimental Products Co 192 
Airmec, Ltd 32 | Govt. Communications H.Q 194 | Re Hobbies Exhibition 139 
Alpha Radio Supply Co., Ltd 152 irayshaw Instrument 74 Mailing 192 
Amalgamated Wireless (Austral I 4] Greaves, J 19% Resistor, Ltd 132 
Anders Electronics, Ltd : iriffiths Hansen (Recordings), Ltd , pares, Ltd 134 
Antex, Ltd 4 dio Supply Co. (Leeds), Ltd. 168, 169, 170 
Antiference, Ltd 65 Rac ‘diostructor 121 
Appointments Vacans I 28 lio Traders, Ltd 184 
194, 195 f , & Li Precision Industries Ltd 102 
Arcolectrie Switches, a td 184 Cintel, Ltd 5 
Ardente Acoustic Laboratories, Ltd Ltd 37, 173 (Gt. Britain), Ltd 40 
Armstrong Wireless & Televisior r 2, 206 on, Ltd 62 
Ltd B4 aph ~Works $C afrew Electrical & Radio Engineers 144 
Aspden, 2 utd 92 ybinson, D. & Sons 138 
Associated Electrical Industries Ltd 87 | Henry’s (Radio), Ltd lf 63 la-Celestion. Ltd 51 
Audix, B. B. Ltd 32} Hivac, Ltd 38 a Radio, Ltd 175 
Automat, Ltd 141] Home Radio (Mitcham), Ltd 188 et. H & Co., Ltd 208 
Avo, Ltd 136] H.P. Radio Services, Ltd 104 F 
Hunton, Lt 94 
B. & K. Laboratories Lt A—16F Salford Electrical Instruments, Ltd 186 
Batey, W., & ¢ 144 j Iliffe & Sons, Ltd 6, 14 146, 188, 195, 20 Samsons Surplus Store 174 
Beam-Echo, Ltd 16} %mhof, Alfred, Ltd 14] Savage Transformers, Ltd 203 
Beamish, V. W 192 | International Correspondence Schoo Scientific Products 190 
Belling & Lee, Ltd 117 176, 195 | Semiconductors, Lta 8 
Benson, W.A 174 | Instrument Company, The 178 | Service Trading Co 164, 165 
Berry's, Ltd 90 } Irongate (M. O.) 185 | Siemens Edison-Swan, Ltd. 36, 45, 119, 120, 122 
| aw ge —< roducers, Ltd 112 . Sifan Electrical Instruments, Ltd 4 
isse . & 4 ason Motor & Electronikk 10% : B.. Ltd 2 
Brenel]l Engineering Co., Ltd 3 effre Transformer ( 198 Service, Ltd 18 
Britain, Chas Radio), Ltd 177 198 
Britamer, Ltd 54 & L. G., Ltd 208 
British Ferrogra; Ltd 441K.E.P. Products, Ltd 3] (Radio) Ltd 160, 161 
British Institute ring Tect Kempner, 8S Ltd q Smith »» & Co., Ltd 146, 176 
nology) 192 | Keyswitch Co., The 134] Sound Sales, Ltd 204, 208 
British Insulated allender’s ( t Ltd Southern Technical Supplies 144 
ver ii So io Supply, Ltd 209 
British National Radio Schoo 194 | Lasky'’s Rad 143, 149, 150 J gr , oe 208 
Brookes Crystals, Ltd 106 | Leak, H. J o., Lt 127 | Stamford L 205 
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MINIATURE 


| CONDENSERS 


Types CE 132 and CE 134 


These ranges of miniature condensers are additional to the many 
types of T.C.C. electrolytics already available, and will appeal to 
all concerned with the design and servicing of equipment in which 
space is limited. 

They are constructed similarly to the well-proved T.C.C. - 
Micropack Electrolytic, with aluminium tube and neoprene-faced 
disc end seals. Terminations are 22 s.w.g. wires, 14” long, hot solder 


coated, making them suitable for printed circuit assembly. 


The short length of these condensers permits horizontal 
mounting on printed circuit panels with hole centres as close as 1”. 
Insulating Sleeving to cover the metal case (as illustrated in the 
top photo) is desirable for horizontal mounting and should be 
specified in such applications. 


| 


| 100 uF | 
AE 
BuF 
tsovV. OC.WKG 
TYPE CEI34FC. 


Temperature Rating: ability to work satisfactorily at 70°C i 
without voltage derating. 


a — 


Capectey Capacity Peak Wkg. | Ripple Dimensions in inches T.cc. a ee 

in uF Tol in®% | Volts DC mA. Length | Diameter Type No. 
100 20 - 100 | > = 13 | 3 CEI32AE 

100 2 100; 2 | 35 |g | CENB4BE | CONDENSER 
50 20: 100 | 2 | 15 13 3 | CEI32BE 

50 20+ 100 | 25 : a 13 $ | CEI34CE SPECIALISTS 
25 20+ 100 | 25 =| #5 rr FY CEI32CE 

25 20-100 | so =| «(35 43 rt CEI34DE SINCE 1906 
12 20. 100 so. |S 43 3 CE132DE 
- 20 50; 10 | 30 $ CEI34FC 
' 4 2.50! 150 | I5 | Fi CE132FC 
2 20 = 50 350 7 43 A CEI32LE 
20 = 50 40 | 7 | 8 | 2 CE132PE 


A sub-miniature range for hearing aid and transistor circuitry is also available. 
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SOLDER GIVES 
UP TO TEN TIMES 
LONGER BIT LIFE 


A small percentage of copper in Ersin Multicore 
Savbit Type | Alloy prevents absorption of copper 
from the bit itself. This extends the life of copper bits 
up to ten times 

There is no reduction in soldering speed. On the 
contrary, soldering efficiency is actually increased by 
the good condition in which the bits are kept. 

Savbit has been tested on many production lines and 
has proved itself superior to copperless solder. 
Please write for further information to the Multicore 
Service Department 


SAVBIT FOR THE STANDARD TIN/LEAD ALLOYS SAVBIT FOR THE 


SMALL vp sed xf ; Ersin Multicore 5-core Solder is SERVICE ENGINEER 
f available in the following standard 

alloys: 

60/40, 5050, 45/55, 40/60, 30/70, 

and 20 80 and in 9 gauges on 7 Ib. 

and 1 Ib. reels. 


Approx. 170 ft. of 18 
s.w.g. SAVBIT is sup- 
plied on a 1 Ib. reel 
packed inacarton. Price 
15/- each (subject). 
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SAVBIT FOR FACTORIES | SPECIAL HIGH AND LOW eee 


MELTING POINT SOLDERS Now available containing a 
=) 


Savbit 


alternative specifications: 
Comso N tin “Ci 206 . ait é e . a ; 
omsol <n 1g point 296°C) 19 ft. of 18 s.w.g. 60/40 


P.T. ‘ ing point , alloy or, for soldering a 
L.MP printed circuits, 40 ft. of 


M.P. (Melting point 179°C 22 s.w.g. 60/40 alloy. Both ~ 
T.L.C. (Melting point 145°C wound on Reels. 2/6 each d 
7 subject). 
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te WIRE STRIPPER AND Bib RECORDING TAPE 

CUTTER SPLICER Recording enthusiasts can cffect con- 
siderable tape economies with this splicer. It makes the 
accurate jointing of tape so simple and quick that 
every scrap can be used. 18/6 each (subject). 


A free copy of an interesting article “How to Edit Tape 
Recordings” will be sent you if you will kindly send us a 
stamped addressed envelope. 
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MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. ~ BOXMOOR 5656 
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